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Introduction

The Forest Insect and Disease Survey (FIDS) is a nation
ally coordinated program operating out of the six regional
establishments. The ADS Technology Development Project
is based at the Petawawa National Forestry Institute and there
is increasing integration with the forest protection program of
the Forest Pest Management Institute. The ADS program
provides an overview of insects, diseases, and abiotic effects
on forests to forest managers, quarantine agencies,
researchers, educators, and the public.

The significant changes now being made to FIDS are
outlined in its new strategy for the period 1993 to 1998. This
strategy defines the role and responsibilities of ADS in rela
tion to other federal and provincial agencies and provides
guidance for FillS program development and activities for
the next 5 years. One trend is the increasing role played by
the province and industry in Forest Insect and Disease
Surveys. ADS recognizes the need to maintain the capacity
to carry out national surveys, prepare national reports, and
implement federal mandates.

Forestry Canada will, therefore, assess and monitor
forest health in Canada by generating national information,
conducting the necessary research and development, enhanc
ing national and international partnerships, and transferring
the associated knowledge and technology to the user. These
functions are based on the past, current, and projected
requisites for the sustainable development of forests.

"Forest Insect and Disease Conditions in Canada 1992"
is the 13th in a revised format of national annual reports of
the Forest Insect and Disease Survey that date back to 1936.
The survey provides quantitative and interpretive data on
damage and depletion caused by forest pests, in cooperation
with those responsible for improving forest inventory and
economic data in Canada. The initiative requires the develop
ment of methodologies and procedures before complete and
accurate data can be made available. 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 atten
tion. Accordingly, regional and national reporting will
continue to be modified to reflect the changing activities of
ADS.

This report is produced cooperatively by the six Forestry
Canada regional establishments and the Petawawa National
Forestry Institute (PNFI). The Forest Pest Management
Project coordinates technology development for ADS and is
based at PNA. It draws on the strength of resident expertise
in computing, data analysis, remote sensing, and modeling in
support of ADS activities.

This report describes, under the title "Major Forest
Insects and Diseases," pests considered to be currently sig
nificant in terms of their present or potential economic,
sociological, or environmental impact. Surveys designed to
assess forest health are described under the ARNEWSI
NAMP title. Special surveys have been done in some regions

to address pest problems in nurseries, seed orchards, and
young plantations. Pests described under "Pests and Diseases
of Regional Importance" are particularly significant in one or
two regions but have little national impact. The status of
many other pests is presented in tabular form by region under
the heading "Other Insects, Diseases, and Damage."
Although they usually do not have spectacular effects, they
are important because of their potential for expansion,
consideration of quarantine, and their possible role as vectors
and as indicators of other problems. More detailed infor
mation on these and other pests can be obtained from
regional forestry centers of Forestry Canada.

Collecting and reporting information in quantitative
terms are emphasized but, for a variety of reasons, it will
never be possible to express all observations quantitatively.
Throughout this report the terms severe, moderate, light, and
trace are used to describe the level of defoliation and, in
some cases, other injury or insect population levels. Unless
otherwise stated, the terms should be interpreted as follows:
trace, up to 5; light, 6-29; moderate, 3~9%; and severe,
7~100% defoliation.

There are several forest pests not amenable to routine
detection surveys. Although they escape the annual survey,
they do cause significant losses. This report recognizes the
importance of these pests through periodic descriptive, if not
quantitative, reviews.

We have used current nomenclature and authorship,
where possible, to designate pest species. Because the
taxonomy of some species changes occasionally and old
names persist, we have tried to communicate clearly to our
audience and respect the taxonomic revision at the same
time.

Particular events in 1992 affected FIDS data collecting,
publication, and prediction of insect and disease conditions.
The year was characterized by unusual weather conditions,
generally alternating between warm/cool and wet/dry during
the field season. This affected forests by slowing the rate of
development of various insects, particularly defoliators that
affected insect survival and population levels. The subse
quent refoliation of aspen after defoliation by forest tent
caterpillar was also delayed. Additional damage to forests
and ornamentals was caused by unseasonal frosts and
windstorms.

The reorganization of the Ontario Ministry of Natural
Resources has resulted in new district boundaries. This report
describes the results based on the new boundaries, which
now encompass 4 regions compared with the previous 8 and
29 districts compared with the previous 47.

ADS would also like to acknowledge the field and
laboratory staffs of the regional establishments, officers of
provincial and federal governments and agencies, the forest
industry, and private individuals. The Ministere de Forets du
Quebec, Service de la protection contre les insectes et les
maladies (SPIM) continues to provide most of the infor
mation from Quebec. Forestry Canada, Quebec Region
continues to conduct surveys for forest health monitoring and



2 Estimates of Defoliation and Damage

other special surveys. Finally, we thank those who provided
us with comments and suggestions on previous reports.

J. Peter Hall
Coordinator

Forest Insect and Disease Survey

Estimates of Defoliation and Damage

The summary of the effects of major defoliating insects!
bark beetles illustrates the areal impact of these pests on the
forest (Table 1). Defoliation by these pests occurred on more
than 26 million ha of Canada's productive forest, about 10%
of the total. Extensive areas are affected by a few pests and
this affects the sustainability of Canada's forests by causing
mortality and loss of growth. The degree of impact varies
with the pest, the tree species and their distribution, and other
factors. In general, the extent of growth losses from pest
damage and the factors influencing these losses are often not
well known and variability among survey methods for each
pest further complicates the situation.

Major Forest Insects and Diseases

EASTERN SPRUCE BUDWORM

Choristoneurafumiferana (Clem).

The eastern spruce budworm and other related bud
worms form a complex of pests with national effect on the

spruce-fir forests throughout Canada (Fig. 1) (Table 2). It is
the major pest in the boreal forest. An overview of the status
of spruce budworm defoliation in Canada in 1992 shows that
the area of defoliation was about 10 million ha, similar to that
in 1991 (Table 3). Despite the large areas affected, the area
sprayed to protect forests has declined sharply over the
period.

In Ontario, in 1992, the area of moderate to severe defo
liation increased for the fourth consecutive year and for the
first time since 1967, no operational spray program against
spruce budworm was done. Foliage protection against spruce
budworm took place in Newfoundland, New Brunswick, and
British Columbia in 1992. In Manitoba, salvage harvesting is
planned to take place in severely damaged areas. In
Saskatchewan, an aerial spraying program with Bt (Bacillus
thuringiensis) was carried out for the first time. Weyer
haeuser Canada Ltd. sprayed over 7000 ha of white
spruce-balsam fir forests to reduce the risk of timber losses.
In Alberta, two infested areas of 30 000 ha were sprayed with
Bt (DipeI132® or Foray 48B at 25.4 BID). Salvage har
vesting of severely damaged stands to reduce the risk of
timber losses was also done. In British Columbia, Bt,
Bacillus thuringiensis Berliner var. kurstaki (Dipel132®),
was sprayed by the British Columbia Forest Service on
mature spruce seed production areas.

Newfoundland

The infestation that began in 1989 in the Codroy Valley
in western Newfoundland continued in 1992. High larval
populations caused moderate and severe defoliation on

Table 1. Selected major pests - estimates of areas of moderate to severe defoliation and beetle-killed trees in 1992 (000 ha).

Province

Newfoundland
Nova Scotia
New Brunswick
Prince Edward Island
Quebec
Ontario
Manitoba
Saskatchewan
Alberta
British Columbia
NWT
Yukon

Total

Eastern
spruce

budworm

1.9a

0.0
84.3
35.0
20.7

9595.8
26.3
87.0
34.2

139.0b

80.0

10104.2

Jack pine
budworm

0.0
0.0

0.8
158.7

0.0
0.0
0.0

159.5

Hemlock
looper

9.8
3.6
1.5
0.0
1.1

16.0

Forest
tent

caterpillar

0.0
0.0

79.6
0.0

37.0
16051.0

51.1
0.0
0.0

47.3
0.0

16266.0

Mountain
pine beetle

0.0
0.0

44.75c

44.75

a Additional 3757 ha defoliated by the eastern blackheaded budworm.
b Additional 95 200 ha defiolated by the western spruce budworm.
c Areas where beetle-killed trees occurred. Estimated total volume killed is 2 336 000 m3•
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Figure 1. Areas of moderate to severe defoliation by the eastern spruce budworm (Choristoneurafumiferana [Clem.]) in 1992.
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1919 ha in 1992 compared with 2300 ha in 1991. Light de
foliation increased to 721 ha in 1992 from 520 ha in 1991.

The provincial Department of Forestry treated 7757 ha
with Futura XLV and Foray 48b, water-based formulations
of Bt. Ten percent of the larvae reared were parasitized and
43% were killed by diseases. The principal larval parasite
responsible for mortality was Glyptafumiferanae
(Ichneumonidae, Hymenoptera). Most spruce budworm
diseases in 1992 were caused by bacteria, yeast-like organ
isms, and by the protozoan Nosema sp.

Pheromone traps were placed at 50 permanent sample
locations throughout the island. The total number of moths
captured decreased from 6068 in 1991 to 1898 in 1992. The
highest numbers trapped were along the west coast of the
island where captures ranged from 28 to 86 moths per trap. In
central Newfoundland, the average number of moths per trap
was 13.2 with the highest trap catch at Twillick Brook. Trap
catches in eastern Newfoundland were much lower with the

highest trap catch, 4.0 moths per trap, at Heart's Content.
The overall average catch per trap decreased from 9 in 1991
to only 1.7 in 1992. In contrast to 1991, few moths were
observed in the traps before local emergence.

Overwintering hibernacula populations were sampled
from mid- to late October. Moderate and severe defoliation is
forecast to occur on 1762 ha of balsam fir forests near Bay
d'Espoir and the LaPoile River Valley. In the Codroy Valley
outbreak where severe defoliation was recorded yearly since
1989, defoliation is projected to decline sharply in 1993 and
only light defoliation is expected on about 600 ha. A total of
19547 ha of light defoliation is predicted throughout the
remainder of the island.

Nova Scotia

For the sixth consecutive year, no defoliation of balsam
fir or spruce was observed in Nova Scotia in 1992. Larvae
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Table 2. Area of moderate to severe defoliation by province
and territory, and area sprayed to control spruce
budworm in 1992.

Area of moderate
to severe defoliation Area sprayed

Province (000 ha) (000 ha)

Newfoundland 1.9
Nova Scotia 0.0 0
New Brunswick 84.3 269.8
Prince Edward Island 35.0 0
Quebec 20.7 5.7
Ontario 9595.8 0
Manitoba 26.3 0
Saskatchewan 87.0 7.7
Alberta 34.2 35.1
British Columbia 139.0 0.6b

Northwest Territories 80.0a 0

Total 10104.2 318.9

a This is an approximate value. Total defoliation classified as light
to severe was 90 000 ha.

b Control by Bt on mature spruce seed production areas.

Table 3. Area of moderate to severe defoliation and area
sprayed to control spruce budworm since 1983.

Area of moderate
to severe defoliation Area sprayed

Year (000 000 ha) (000000 ha)

1983 23.8 3.1
1984 16.8 2.0
1985 20.2 1.5
1986 12.3 0.8
1987 8.4 0.9
1988 6.3 0.7
1989 7.7 0.8
1990 8.5 1.1
1991 10.2 0.5
1992 10.1 0.3

were recorded only at 10 locations; few moths were captured
in the FIDS light traps and in nine FIDS pheromone traps.
Catches were highest in two traps in Inverness County on
Cape Breton Island. No operational control measures were
done for the spruce budworm in Nova Scotia in 1992.

The overwintering larval (L2) survey, conducted by the
Nova Scotia Department of Natural Resources (NSDNR),
forecast that spruce budworm populations will remain low in
1993. Overwintering population levels were negligible or
low at 95% of the locations sampled and moderate at 5%.

The latter were found in two areas of Inverness County and
in an area along the Northumberland Strait in Cumberland
County. No areas with high or extreme population levels
were found.

New Brunswick

Defoliation of balsam fir and spruce was recorded on
84 300 ha in the province in 1992. Because adverse, rainy
and windy, weather conditions removed much of the dis
colored foliage, aerial surveys were augmented by ground
observations. Although all the levels of defoliation cannot be
distinguished, most of the area was in the moderate or severe
levels. Spruce budworm defoliation was significantly re
duced from 1991 when 266 000 ha of severe and moderate
defoliation was mapped.

Foliage protection against damage by the spruce bud
worm in New Brunswick was conducted over 269775 ha in
1992: 236 675 ha by Forest Protection Ltd. and 33 100 ha by
Forest Patrol Ltd., a subsidiary company of J.D. Irving Ltd.
Forest Protection Ltd. treated 62% of their area with fenitro
thion (all but 6600 ha were treated twice), 34% with Bt (all
but 9200 ha were treated twice), and 4% received an applica
tion of fenitrothion followed by an application of Bt.

Forest Patrol Ltd. treated 94% of their area with two
applications of fenitrothion and 6% with two applications of
Bt. The rate of application for fenitrothion (Sumithion) was
210 g/ha per application for all but 6600 ha which was
treated once at the rate of 140 g/ha. Bt was applied at
15 BIU/ha per application on all but 9200 ha, which received
a single application at the rate of 30 BIUlha. The Bt products
used in 1992 were Futura XLV-HP, Foray 76B, and Foray
48B.

Based on overwintering larval (L2) surveys conducted
by the New Brunswick Department of Natural Resources and
Energy (NBDNRE), the prediction for 1993 is a total of
175 000 ha of variable, low to moderate, and moderate infes
tation, a significant (72%) reduction from the previous year.
In spite of lower populations, 75% of the area of infestation
is still in the "need to protect" category.

Prince Edward Island

Defoliation mostly of white spruce and to a lesser extent
balsam fir occurred over 35 000 ha in 1992. Of this, about
32 000 ha were in the severe or moderate categories, a con
siderable increase from the 130 ha reported in 1991. Defolia
tion was very patchy and ranged from trace to severe with the
majority in the moderate level. This is a reversal of the situa
tion found in 1991 when most of the defoliation was light. As
in 1990 and 1991, defoliation occurred mainly in southern
Kings and southeastern Queens counties. Elsewhere, defolia
tion was usually at trace or light levels but was more
common and widespread than in 1991. The areas and levels
of defoliation were determined from both aerial and ground
surveys.



Light trap catches, which have been steadily increasing
in the eastern part of the province during the last few years,
decreased for the first time since 1988. At Kilmuir, Kings
County, 23 100 spruce budworm moths were caught in 1992
compared with 34 400 moths captured in 1991. No opera
tional controls were done for the spruce budworm in 1992.

The survey of overwintering larvae (L2) was conducted
at 43 locations. Populations were extreme at 2%, high at 7%,
moderate at 7%, low at 52%, and nil at 32% of the locations
sampled. All the extreme, high, and moderate locations were
in Kings and southern Queens counties. In 1993, significant
defoliation is predicted to occur in southeastern Prince
Edward Island and scattered defoliation can be expected in
the remainder of the province.

Quebec

The spruce budworm outbreak in eastern Quebec
continued to decline in 1992, while the resurgence observed
over the past several years in the Outaouais region expanded.
Infested areas became considerably smaller in the Lower
St. Lawrence, Gaspe-Magdalen Islands, and North Shore
regions, while new infestations were reported southwest of
the Lower Lievre administrative unit. Populations remained
at an endemic level in the other regions of the province.

Approximately 46 000 ha were infested (21 000 ha
moderately and severely) in 1992, compared with 495000 ha
in 1991. Infested areas declined by 91 % over last year. The
severity of defoliation decreased considerably as well:
damage was severe in only 9% of the total defoliated area,
compared with 20% in 1991.

The resurgence of budworm populations in the
Outaouais region resulted in light local defoliation and an
increase in overwintering larval populations in 1991. An
aerial survey performed in 1992 because of this development
in the insect's dynamics permitted early detection of small
pockets of defoliation. Infested areas were reported in
Gatineau Park and its immediate vicinity, east of Sainte
Cecile-de-Masham, northwest of Aylmer, and northeast of
Wakefield. This is the same area where the last budworm
infestation to affect the western part of the province began in
1967. A pocket of light damage was also reported this year
west of the municipality of Farrelton, although some of the
defoliation is believed to be attributable to another defoliator
of fir, the balsam fir sawfly, Neodiprion abietis (Harr.).
Ground surveys also detected light local defoliation along the
Ottawa River and its tributaries and east of the Lower Lievre
administrative unit.

As forecast by the overwintering larval survey, budworm
populations declined to a remarkable extent in the eastern
part of the province in 1992. The infestation disappeared
almost completely in the Lower St. Lawrence region, per
sisting in only a few residual areas. A few pockets of light
defoliation were reported south of Rimouski Reserve and in
the basin of the Nouvelle River, while light to severe
defoliations were reported over small areas in the western
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portion of Gaspe Park. In addition, the areas affected in 1991
in the Gaspe-Magdalen Islands region largely recovered and
the level of defoliation declined. The principal infestations
remaining are located in the basins of the Cascapedia (west)
and Bonaventure rivers. Defoliation was primarily light to
moderate. The infestation also continued in a few scattered
areas, primarily in the western part of Gaspe Park (moderate
to severe defoliation), between Lac Marsoui and the northern
boundary of Gaspe Park (light to moderate defoliation), in
the basin of the Madeleine River (north) (light to severe
defoliation), and between Mount Brown and the basin of the
Mercier River (light to moderate defoliation). South of the
Gaspe administrative unit, budworm damage was detected in
only one area (light to moderate defoliation) in Pellegrin
Township. Extensive defoliation was reported for the first
time in several years in the Magdalen Islands. Moderate to
severe damage was reported in the vicinity of Millerand, La
Verniere, Solomon, and Havre-aux-Maisons.

The budworm infestation showed a spectacular decline
in the North Shore region as well. The insect caused light to
moderate defoliation in isolated areas, primarily along the
shore between the municipalities of Colombier and
Ragueneau, and between Lakes Laval and Lessard.

A province-wide survey of overwintering larvae (L2) is
performed each year to monitor the development of the
spruce budworm infestation. Because of the decline in popu
lation levels reported in 1992, considerably fewer locations
(291 plots) were sampled than in 1991 (1908 plots).

The 1992 survey was limited primarily to the network of
permanent sampling plots, in 205 of which pheromone traps
were set up to monitor male budworm moths. Because of the
infestations reported in the Outaouais region, 44 plots in the
most seriously threatened area were added to the basic
survey. Old growth coniferous stands dominated by white
spruce and growing on thin soil received particular attention.
In addition, nine locations were sampled this year in the
Magdalen Islands.

The results of the L2 survey indicate that the number of
budworm infestations will increase in the Outaouais region
next year. The insect was detected throughout the area, with
higher numbers of larvae than last year. Although damage in
the region will remain generally low, several pockets of
moderate infestation were reported along the Ottawa River,
between Hull and Chapeau. Moderate to severe defoliation is
anticipated along the Gatineau River as well, between Hull
and Kazabazua, while damage from the infestations reported
in 1992 will remain severe.

The incidence of budworm infestation is markedly
higher than last year in the Abitibi-Temiscamingue,
Laurentian, and Eastern Townships regions. Populations are
still small, however, and damage will be minimal. The inci
dence of the insect increased in the Lanaudiere, Mauricie
Bois-Francs, Quebec City, and Chaudiere-Appalachian
regions as well, but population levels are still very low. They
are virtually nonexistent in the Saguenay-Lac-Saint-Jean
region.
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The budworm infestation in the eastern part of the prov
ince will continue to decline in 1993. Except in the Magdalen
Islands, population levels will be low or nonexistent in the
Lower St. Lawrence, Gaspe-Magdalen Islands, and North
Shore regions. Defoliation will generally be minimal and any
residual infestations will be limited. On the other hand,
surveys performed in the Magdalen Islands indicate that
population levels will be very high in 1993.

Ontario

In 1992, the area of moderate to severe defoliation
totaled 9 595 762 ha, an increase of 529 981 ha over 1991.
This was the fourth consecutive year of increase following a
period of decline from 1985 to 1988 when a low of
5 224 734 ha of infestation occurred. Most of the defoliation,
about 7.5 million ha, occurred in the Northwest Region (in
the 1992 regional structure of the Ontario Ministry of Natural
Resources-see Introduction) which extends from the Pagwa
River (about halfway between Hearst and Geraldton on Hwy
11) and the Manitoba border. Dryden, Fort Frances, Kenora,
Nipigon, and Thunder Bay districts experienced declines; in
creases occurred in Geraldton, Red Lake, and Sioux Lookout
districts. Overall, there was a decline of 693 000 ha of defo
liation in the Northwest Region. However, this was offset by
increases in the western part of the Northeast Region, where
Wawa, Hearst, and Moosonee districts had increases in
defoliation of more than 1.2 million ha for a total of
2091 080 ha in 1992 compared with the 887 010 ha in 1991.

In the Central Region, the area of defoliation increased
to 30775 ha in 1992 compared with 11 720 ha in 1991. The
infestation in Algonquin Park District more than doubled in
size to 26 900 ha and scattered areas of defoliation totaling
3 875 ha were detected in Sault Ste. Marie, Sudbury, and
North Bay districts. .In the Southern Region, small pockets of
defoliation totaling 24 ha occurred in white spruce planta
tions in Maple, Midhurst, and Kemptville districts.

The total area of spruce budworm-caused mortality of
. balsam fir and spruce increased to 3943 442 ha in 1992
compared with the 1991 area of 3736379 ha. Most of the
tree mortality, 3 660571 ha, is in the Northwest Region.
Every district in the region is affected but the districts of Fort
Frances, Nipigon, Thunder Bay, Dryden, and Kenora are the
most severely affected. The remaining mortality, 280281 ha,
is in the Wawa District (Northeast Region) and Algonquin
Park District (Central Region) where 2 590 ha of new
mortality occurred in 1992.

The Ontario Ministry of Natural Resources planned to
spray aerially about 30 000 ha of spruce/fir forest with Bt in
the Thunder Bay, Nipigon, Geraldton, and Hearst districts in
1992. However, in mid-February 1992, the OMNR canceled
the 1992 spray program to reallocate $3.8 million to other
higher pri~rity forest management programs. The budworm
spray program is planned to resume in 1993. This was the
first time since 1967 that there was not an operational control
program against spruce budworm in Ontario.

A total of 488 locations were sampled for egg masses in
August or September 1992 to forecast damage in 1993. A
comparison of egg-mass densities at 398 locations sampled
in 1991 and 1992 indicated 5% declines in the Northwest
Region, 23% in the Northeast Region, and 13% in the Central
Region compared with a 70% increase in the Southern
Region. This is an overall decline of 7%. Most of the area
infested in 1992 has egg-mass densities high enough to cause
moderate to severe defoliation in 1993. New infestations
could occur in the southern Fort Frances District; declines
may continue in southern Thunder Bay and Nipigon districts.
Infestations in Hearst and Wawa districts, Northeast Region,
are predicted to continue and may expand to the east.

Infestations in Sault Ste. Marie, Sudbury, orth Bay,
and Algonquin Park districts, Central Region, are predicted
to continue to expand, and defoliation will occur in the
Central and Southern regions.

Manitoba

Spruce budworm infestations were surveyed by
Manitoba, Department of Natural Resources (MDNR). Infes
tations occurred in five forest sections over a total area of
26 256 ha of white spruce and spruce-balsam fir forests
(Fig. 1). These infestations occurred in the locations reported
in 1991 and were classed as moderate to severe defoliation.
They occurred in the following sections: Aspen Parkland
(259 ha); Pineland (518 ha); Lake Winnipeg East
(21 057 ha); Interlake (4222 ha); and Mountain (200 ha). The
largest affected areas, where spruce budworm infestations
have persisted since 1979, occurred within the Forest Man
agement Licence (F.M.L.) of Abitibi-Price and have included
areas of tree decline and mortality. The most severely
affected areas occurred near Bird Lake, along the Wanipigow
River, and near Long, Happy, Manigotagan, and Quesnel
lakes.

No aerial spraying programs were conducted in 1992 to
control spruce budworm, but some salvage harvesting is
planned in severely damaged timber in the Abitibi-Price
F.M.L. and in an infestation in Duck Mountain Provincial
Forest. This infestation, reported for the first time in 1991,
increased in severity during 1992.

Surveys used to forecast spruce budworm populations
and predict defoliation levels were completed by MDNR.
The surveys indicated that population levels will be lower in
1993. In addition, spruce budworm pheromone-baited traps
(nonsticky container type) were placed at 13 locations by
Forestry Canada for the eighth consecutive year to record
trends in numbers of male moths trapped. The numbers of
moths caught increased at all 13 baiting sites (numbers per
trap ranged from 88 to 4085) probably because a more attrac
tive bait formulation was used in 1992. Foliage samples were
collected from the midcrown at the same locations for
estimation of egg-mass densities and defoliation levels in
1993. Based on these results, moderate or severe defoliation



levels are predicted for the baiting locations in the Spruce
Woods Provincial Forest, in Whiteshell Provincial Park, at
Wanipigow, and at Rocky Lake.

Saskatchewan

The area of white spruce-balsam fir forests defoliated by
spruce budworm and mapped by the Saskatchewan Depart
ment of Natural Resources and Weyerhaeuser Canada Ltd.
was 87 000 ha, an almost fi vefold increase over that reported
in 1991. Infestations continued in three outbreak areas
reported in 1991: north of Big River, near Red Earth, and
southwest of Hudson Bay. Most of the expansion in 1992
occurred in areas north of Big River, within the timber lease
of Weyerhaeuser Canada Ltd., where an estimated 32 000 ha
had 25% or more defoliation. Most of the infestations
occurred in mixedwoods, of which 65-75% of the total
volume is coniferous. Two of the infestations are now in their
fifth (Taggart Lake) and sixth (Pancake Lake) consecutive
years of defoliation and some tree mortality has occurred.
Other nearby infestations occurred at Lac Voisin, along the
east side of Delaronde Lake, and adjacent to the north, east,
and south sides of Sled Lake.

A moderate to severe infestation near Red Earth ex
tended over· about 3000 ha of white spruce-balsam fir forests
and remained unchanged from 1991. Infestation areas
southwest of Hudson Bay have more than doubled since
1991 and occurred in at least five major areas. High popula
tions of spruce budworm have been reported in both
infestation areas since 1982. No aerial spray programs have
been conducted in these areas, but salvage logging in both
areas has been done for several years and continues to be the
main management response strategy for spruce budworm.

In 1992, for the first time in Saskatchewan, an aerial
spraying program with Bt was carried out by Weyerhaeuser
Canada Ltd. on 7734 ha of white spruce-balsam fir forests to
suppress populations and reduce timber losses. Several areas
between Big River and Sled Lake were sprayed. The single
spray application was aimed at the fifth larval instar and was
considered successful in reducing budworm populations.
Additional management strategies by the company included
salvage cutting of severely damaged sawlog timber and
containment (that is, making use of adjacent nonhost stands
and bog areas) to reduce the rate of spread of spruce bud
worm.

In 1992, 420 pheromone-baited sticky traps were
deployed by the Saskatchewan Department of Natural
Resources for the second consecutive year to assess bud
worm populations adjacent to infested and susceptible
forests. The trap catches indicated relatively high population
densities throughout Saskatchewan's commercial forests, and
identified areas for follow-up surveys of egg-mass and young
larval densities. Larval (L2) surveys were underway in late
fall 1992 and the results will be used to predict population
densities in 1993.
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Alberta

In Alberta, the areas of spruce budworm infestation were
similar to those in 1991, but the severity of defoliation was
much reduced. Mostly light defoliation occurred on white
spruce west of Bowden (a few hectares), near Millett (about
40 ha), in Big Knife Provincial Park (about 50 ha), in Elk
Island National Park (a few hectares), and in Cypress Hills
Provincial Park. Most of the 257 ha of infestation in the
Cypress Hills was lightly defoliated, but 12 ha were severely
defoliated. Smal patches of severe defoliation, as well as tree
mortality also occurred in Big Knife Provincial Park, and
additional areas of moderate to severe defoliation (almost
200 ha) occurred near Morningside. A new infestation (about
50 ha) of moderate to severe defoliation occurred along the
Saskatchewan River valley in Edmonton. No aerial spray
programs were done in any of these areas except for the one
near Millet where Bt was applied over 35 ha of private
woodlots.

Major infestations in the forest districts were monitored
by air and ground surveys by staff of the Alberta Forest
Service. These infestations continued in the Footner Lake,
Peace River, Lac La Biche, and Athabasca forests, with a
combined total area of 141 350 ha; 24% was moderate or
severe, and the remaining area was lightly defoliated. An
infestation in the Grande Prairie Forest, which had persisted
for 8-9 years, caused light defoliation over 800 ha in 1992
and was not treated. Ground surveys by the Alberta Forest
Service indicated that this infestation had collapsed, but tree
mortality from budworm defoliations was now extensive,
ranging up to 40%.

In Footner Lake Forest, the total area of infested white
spruce forests was 122000 ha, mostly in the same areas as in
1991. The main infestation area, first reported in 1987,
occurred adjacent to the Chinchaga River west of High
Level, and northward along Negus Creek to the Hay River
confluence, extending over 35 townships. Although the area
of infestation remained similar to 1991, there was a decline
in intensity of defoliation in 1992 partly caused by the effects
of a late spring frost. Moderate or severe patches of defolia
tion occurred west of Negus Creek and near the south and
east ends of the infestation area. Other areas with light or
moderate defoliation were west of Zama Lake, along the
Zama and Amber rivers, near Meander River, along the Steen
and Yates rivers, and near John D'Or Prairie.

In Peace River Forest, spruce budworm infestations
occurred over 2600 ha of white spruce forests near Hawk
Hills, the same as in 1991. Most of the area was lightly
defoliated, and only 400 ha were rated as moderate. About
1941 ha of this infestation were treated aerially in 1991 as
part of a joint federal-provincial experimental program to
evaluate optimal control spray strategies. No spray applica
tions were conducted in 1992, although spruce budworm
population and defoliation were intensively monitored.

In the Lac La Biche and Athabasca forests, a total area of
infested white spruce-balsam fir forests covered 17 150 ha,
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of which 5000 ha or about 29% had moderate to severe
defoliation. The remainder, about 14400 ha of lightly
defoliated forest, was in the Lac La Biche Forest. All infesta
tions occurred along the Athabasca and House rivers in the
same locations as in 1991.

Aerial spraying programs using Bt (DipeI132® or Foray
48B at 25.4 BIU) were conducted in two areas (30000 ha),
one west of High Level and the other near John D'Or Prairie.
This was the third consecutive year of Bt application in
Footner Lake Forest. The total area sprayed with Bt in 1992
in Lac La Biche Forest and Athabasca Forest was 5100 ha.
This occurred over a single block within the two forest dis
tricts and in areas adjacent to the Athabasca and House
rivers. Much of this infestation is expected to continue in
1993. The province of Alberta is pursuing a dual strategy of
limited spraying and harvesting of damaged stands.

The Alberta Forest Service deployed pheromone-baited
(sex attractant) sticky traps in 1992 at 48 sites in 9 forest
districts to monitor spruce budworm population levels. Traps
were saturated with moths at many sites in eight of the forest
districts, confirming the widespread presence of the spruce
budworm.

Surveys of larvae (L2) have been completed in Footner,
Lac La Biche, and Athabasca forests, where it is predicted
that about 12 000 ha of forest will be moderately to severely
defoliated in 1993.

Northwest Territories

Aerial surveys to map infested areas of spruce budworm
were conducted jointly by the Northwest Territories Depart
ment of Renewable Resources and Forestry Canada. No new
infestations were reported. Within the main infestation area
along the Liard and Mackenzie rivers, there was a general
decline in size of infestation as well as in defoliation inten
sity. Defoliation of white spruce stands was rated light to
moderate from the British Columbia border, northward along
the Liard River to the Muskeg River. Additional areas of
infestation extended along the Liard River from the
Blackstone River and north along the Mackenzie River to at
least the Willowlake River, as well as in the Ebbutt Hills and
in areas adjacent to the Mackenzie Highway east of Fort
Simpson. Some tree mortality resulting from several years of
spruce budworm feeding injury occurred near the south end
of the Kotaneelee River and along the Liard River south of
Fort Liard.

An additional area of infestation persisting between Fort
Smith and Great Slave Lake was reported to be still present
in the same locations as in 1991, but its size and intensity of
defoliation were not estimated.

British Columbia

Current and some older foliage of white spruce and
alpine fir was defoliated by eastern spruce budworm over
139 000 ha in 167 separate patches north and west of Fort

Nelson in northeastern British Columbia. This is a 45%
decrease from the area affected in 1991 and two thirds less
than a peak of nearly 400 000 ha in 1990. Light defoliation
again extended into the Yukon and Northwest territories and
occurred for the eighth consecutive year in some areas
around Fort Nelson. The decline in the area of defoliation
was a general reduction of previously defoliated areas near
Liard Hot Springs and in the Fort Nelson River Valley. Defo
liation is forecast to be less extensive and severe in 1993 due
to declining populations based on the average number of egg
masses per square metre (average 29, range 11-47) of spruce
foliage at four sites near Fort Nelson.

Aerial applications of Bt (Dipel 132®) were done by the
British Columbia Forest Service to protect mature spruce
seed production areas and adjacent stands from feeding by
the budworm. Six blocks totaling about 570 ha at four loca
tions near Fort Nelson were treated in the third consecutive
year of the program, reducing populations by about half.

EASTERN BLACKHEADED BUDWORM

Acleris variana (Fern.)

The latest outbreak of eastern blackheaded budworm in
Newfoundland started on the Northern Peninsula in 1987 and
encompassed 35000 ha of balsam fir forests (Fig. 2). In
1992, the outbreak continued but the area of moderate and
severe defoliation decreased from 12400 ha in 1991 to
3757 ha in 1992. Areas of light defoliation decreased from
4000 ha in 1991 to 2955 ha in 1992. Scattered pockets of
high blackheaded budworm populations were present on the
Avalon Peninsula and in Jonathan's Pond Provi cial Park in
central Newfoundland, but no significant defoliation
occurred.

Larval populations of blackheaded budworm were
sampled for biological mortality factors throughout the
island. The overall incidence of larval parasitism was 20%.
Within the outbreak area near Brig Bay, 19% of developing
larvae were parasitized. The principal parasite responsible for
mortality was the braconid wasp, Ascogaster argentifrons. In
addition, 50% of blackheaded budworm larvae were killed by
disease. The primary diseases included the protozoan
Nosema sp., bacteria, and yeast-like organisms.

Overwintering egg numbers were sampled at
68 locations. Moderate and severe defoliation is forecast to
occur on the Northern Peninsula on 600 ha with an additional
4348 ha of light defoliation. Populations on the Avalon
Peninsula and in central Newfoundland are expected to
remain low with no significant defoliation.

WESTERN SPRUCE BUDWORM

Choristoneura occidentalis Free.

The western spruce budworm is a defoliator of conifers
in western North America. Despite its common name, in
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Figure 2. Areas defoliated by the eastern blackheaded budworm (Acleris variana [Fern.]) in Newfoundland in 1992.
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Figure 3. Defoliation by the western spruce budworm (Choristoneura occidentalis Free.)
detected by aerial surveys in British Columbia in 1992.

British Columbia the budworm feeds primarily on Douglas
fir. Other budworms currently active in fir-spruce stands in
British Columbia include eastern spruce budworm in north
eastern British Columbia, and 2-year-cycle budworm
(c. biennis Free.) in east-central and southeastern
British Columbia.

At least six infestations of varying duration have
occurred occasionally in southern British Columbia since
1910. The effects of defoliation by western spruce budworm
include loss of radial and height growth, top-kill and conse
quent defects, and tree mortality. For example, mortality of

open grown Douglas-fir averaged 10% in 64 long-term study
plots in the drier interior.

The total area of mixed-aged Douglas-fir defoliated by
western spruce budworm in 1992 in the southern interior of
British Columbia declined 10% to 340 000 ha (Fig. 3). This
follows 2 years of increase but still is less than aU the area
affected at the peak of this outbreak which totaled more than
800 000 ha in 1987. Of more than 600 infested areas aerially
mapped in 1992,94% were in the Kamloops Region and the
remainder in the Vancouver Region. Trace defoliation was
mapped over 550 ha west of Clinton in the Cariboo Region,



an increase from 10 ha in 1991, and was common also in the
western part of the Nelson Region where defoliation was
about 4000 ha in 1991.

The intensity of defoliation also declined and was light
on 72% of the area, moderate on 27%, and severe on only
1%. This compared with 28%,59%, and 13% in 1991. The
most severe defoliation totaled 3800 ha, a decrease from
nearly 50000 ha in 1991, in 11 areas near Lillooet and
Pemberton.

Areas of increased defoliation were about 42000 ha,
mostly near Pemberton (> 21 135 ha) and in the Bridge River
drainage west of Lillooet in the Lillooet Timber Supply Area
(TSA) over 5150 ha. Infestations near Merritt increased near
ly tenfold to 15 000 ha, and west of Clinton to over 550 ha.
There was little change in the area of infestations (4000 ha)
in the Boundary TSA in the southwestern part of the Nelson
Region, but defoliation was visible only from the ground.

Parasitism of late-instar larvae mostly by tachinids and
hymenopterans occurred at 17 sites sampled in two regions
and averaged 10% (range 3-22%), a 4% increase from 1991.
Mortality of late-instar larvae due to disease averaged 28%
(range 1-90%), about the same as 1991.

There were 80% fewer egg masses than in 1991 at
42 infested stands in four regions. This indicates an overall
decrease in populations and defoliation in 1993. Defoliation
is forecast to be severe at 1 site, moderate at 16 sites, light at
23 sites, and none at two.

Aerial applications of Bt (Dipel 132®) by the British
Columbia Forest Service were conducted over about
36000 ha in five forest districts in the Kamloops Forest
Region in 1992. Populations were successfully reduced to
protect buds and foliage at all but one site west of Lillooet
where applications were delayed.

A study to improve and calibrate detection methods for
western spruce budworm continued in 1992. Mid- to late
instar budworm larvae and adult males were monitored at
11 sites in four regions with a history of budworm outbreaks
but with low population levels. Up to 800 larvae per tree
were collected per beating (on 1 m2

, three branches on
25 trees per plot) and up to 1093 male adults were caught in a
total of 54 Multi-pher®, nonsticky traps. Further sampling
and data analysis are planned to correlate populations with
damage.

Defoliation of spruce and alpine fir forests by two-year
cycle budworm was moderate and severe over 435 000 ha in
468 separate infestations in four forest regions (Fig. 4). This
compares with 34 350 ha in 1991 and 30 000 ha in 1990, the
last year of defoliation by mature larvae.

Mature "on-cycle" budworm defoliated new buds on
spruce and some fir over 160 000 ha in the Cariboo Region,
160000 ha in adjacent parts of the Kamloops Region,
3400 ha in the Nelson Region, and 104 000 ha in the Prince
George Region. Immature "off-cycle" larvae defoliated
spruce and alpine fir over 900 ha in three high-elevation
areas in the eastern part of the Nelson Region. Defoliation
was light over an estimated 8 000 ha in the Ospika River
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drainage north of Mackenzie in the Prince George Region,
where defoliation was mapped over a similar area last year.
Light defoliation occurred on more than 13 000 a' e
Omineca River drainage north of Fort S1. James in the Prince
George Forest Region, where defoliation occurred on more
than 15 000 ha in 1991, the first time since the 1960s.

Immature "on-cycle" larvae with the potential to
defoliate new shoots in 1993 are forecast at six sites in the
Kamloops Region and at two sites in the eastern Nelson
Region, based on the numbers of overwintering eggs on
foliage samples at each of the stands infested in 1992.
Assessments of the number of infested buds in early 1992
will determine population trends and defoliation intensities.
Mature "off-cycle" budworm are forecast to lightly to severe
ly defoliate new shoots of high-elevation spruce and fir in
four drainages in the eastern part of the Nelson Region,
where 9 to 48% of buds were infested in 1992.

Adult male populations continued to be monitored in
representative fir-spruce forests in four regions to improve
identification and monitoring methods. About 8000 adu t
males (average 148 per trap) were collected in 54 nonsticky
Multi-pher® traps at 10 locations. Larva samples were dis
continued in 1992 following review of preliminary results.
Additional data and further studies are necessary to correlate
numbers with damage and population potential.

JACK PINE BUDWORM

Choristoneura pinus pinus Free.

This is a close relative of the eastern spruce budworm
and is a serious pest of jack pine plantations and oung
stands. In 1992, the area of defoliation increased in Quebec
and Ontario; populations were low in the Prairie provinces.

Quebec

Jack pine budworm populations reached epidemic levels
this year for the first time since the 1972 infestation near the
Baskatong Reservoir. Infestations by this pest ha e been
extremely localized to date in Quebec, unlike those reported
in Ontario and Manitoba. The current infestation in the
Outaouais region is only the fourth in the province since
1967.

The areas infested by the insect in 1992 are located in
the Coulonge administrative unit. They cover an area of
757 ha, including 592 ha severely defoliated on Ile-du
Grand-Calumet and 165 ha lightly defoliated near
Fort-Coulonge. In the other regions of Quebec, jack pine
budworm populations remained at endemic levels.

Low-density, almost pure stands of jack pine growing on
poor quality soil are the most heavily infested. The trees
generally have broad, unpruned crowns and flowered heavily
in 1992.

An overwintering larval survey was performed primarily
in those areas where damage was observed in 1992. Popula
tions are expected to remain high enough to cause moderate
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Figure 4. Area defoliated by two-year-cycle spruce budworm (Choristoneura biennis [Free.]) in British Columbia in 1992.

to severe defoliation in the heavily infested stands on
Ile-du-Grand-Calumet, and low in the lightly infested areas
near Fort-Coulonge.

Ontario

The total area of moderate to severe defoliation in
creased to 158704 ha in 1992 from 133618 ha in 1991.
Large increases occurred in the Central Region, whereas in
the western Northwest Region it virtually collapsed. Defolia
tion totaling 72514 ha in Red Lake, Dryden, and Sioux
Lookout districts in 1991 declined to 693 ha in 1992. Cool,
wet weather in June and July retarded larval development
and affected survival of budworm populations. Expanded
new infestations occurred in Parry Sound, Sudbury, North
Bay, Pembroke, Algonquin Park, and Bancroft districts,
Central Region, where 61 104 ha of defoliation in 1991

increased to 157478 ha in 1992. A new infestation totaling
533 ha was found in Sheffield Township, Tweed District,
Southern Region.

A total of 22912 ha of jack pine tree mortality and bare
tops (that is, dead tops) occurred in 1992 in Parry Sound
District. Assessments of tree condition at several locations
showed that on the average there was 22% tree mortality and
28% bare tops. Tree mortality reached 27% in one location.
Damaged stands are generally on poor sites (shallow, rocky
soils) and have been exposed to several years of feeding and
drought.

An egg-mass survey in 253 locations was conducted in
the fall of 1992. The survey and a comparison of egg-mass
densities in 120 locations for 1991 and 1992 indicate that
populations in 1993 will be low in the Northwest Region but
will remain high in the Central Region. The total area of de
foliation will likely increase in the Central Region, particu-



larIy in the Sault Ste. Marie, Sudbury, and Pembroke dis
tricts. Defoliation will probably continue in the Parry Sound
District, although 1993 will be the fourth year of infestation
and population collapses can be expected.

Prairie Provinces

No outbreaks of jack pine budworm were observed in
any of the Prairie provinces in 1992. The last infestations
occurred in Manitoba in 1987, in Saskatchewan in 1987, and
in Alberta in 1989. Surveys were done in 1992 in Manitoba
and Saskatchewan; results from egg-mass surveys of 60 plots
and pheromone traps at 12 sites in Manitoba indicate that no
defoliation should result from jack pine budworm feeding in
1993. In Saskatchewan, nine plots, each with three phero
mone traps, were assessed. Based on the trap captures, defo
liation is expected to be negligible in 1993. No surveys were
undertaken in Alberta.

HEMLOCK LOOPER

Lambdina fisce llaria fisce llaria (Gn.)

The hemlock looper is found from Newfoundland west
to Alberta and feeds mostly on balsam fir, although in out
break conditions it damages other conifers and hardwoods.
Regular epidemics occur in Newfoundland and periodic
outbreaks elsewhere.

Newfoundland

The total area of infestation increased from 4870 ha in
1991 to 9800 ha in 1992. On the Avalon Peninsula, total
moderate and severe defoliation increased from 2 000 ha in
1991 to 4 700 ha in 1992, and damage occurred in previously
and newly infested areas (Fig. 5). A new outbreak totaling
2 700 ha was discovered in the Bay d'Espoir area and moder
ate and severe defoliation accounted for 2200 ha. An addi
tional 2 700 ha were lightly defoliated. The outbreak that
began on the Northern Peninsula in 1985 collapsed in 1992.
A few pockets of moderate and severe defoliation persisted
on the Bonavista Peninsula.

A control program was carried out against the hemlock
looper in several precommercial thinnings of balsam fir
stands in the Sa1monier Line area on the Avalon Peninsula. A
total of 538 ha was treated with a water-based formulation of
Bt (Futura XLV).

The level of parasitism was less than 2% from larvae
collected throughout the island. The majority of these were
identified as Winthemia sp. (Diptera). No parasites were
reared from hemlock looper larvae collected from the Avalon
Peninsula. Disease killed 74% of developing larvae and was
caused primarily by bacteria, yeast-like organisms, and by
the microsporidium Nosema (Protozoa).

A pheromone grid was established in summer 1992
using 50 permanent sample locations throughout
Newfoundland. At each location, three pheromone-baited
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traps (Multi-pher I, Multi-pher II, and Gypsy Mot ) were
used to capture adult males. The mean number of moths per
trap caught in central and eastern Newfoundland was
identical (419) and significantly higher than the numbers
captured in western Newfoundland (231). In western
Newfoundland, the highest moth catches occurred near
La Scie (3025), Lomond (2738), Burlington (1430), and
Georges Lake (1228). The highest catches in central
Newfoundland occurred near Burnt Woods Road (3330),
St. Joseph's Cove (2220), Exploits Dam (1810), and Twillick
Brook (1390). In eastern Newfoundland, the highest catch
was recorded at Logy Bay (2516) followed by Salmonier
Line (2270) and Hillview Junction (1308).

Overwintering egg numbers were sampled from mid- to
late October. The number of hemlock looper sample points
was increased from 300 in 1991 to 780 in 1992. Moderate
and severe defoliation is predicted to occur on 36 636 ha and
an additional 39 289 ha is forecast to be lightly defoliated.

Maritime Provinces

Hemlock looper caused severe defoliation in New
Brunswick for the fourth and in Nova Scotia for the second
consecutive year (Fig. 6). In New Brunswick, 1478 ha of
severe defoliation of balsam fir occurred in three areas, a
reduction from the 3600 ha of severe defoliation observed in
1991. Defoliation was often patchy with small groups of
trees affected. Severely defoliated areas occurred throughout
the province.

In Charlotte County, where there was a reduction in both
the area of defoliation and the intensity of the outbreak, both
balsam fir and hardwood trees were defoliated. Disease
(virus, fungus, bacterium) was present in the population. In a
light trap at Mayfield, there was more than a tenfold reduc
tion in the number of adults captured and, even though it was
still the highest catch in the region, only 524 moths were
caught.

Control operations were not conducted against the
hemlock looper in 1992 in New Brunswick. Based on egg
sampling conducted in the late fall by the NBDNRE from
421 locations, some moderate or severe defoliation can be
expected in 1993. The area of expected defoliation in 1993 is
more than 11 000 ha.

In Nova Scotia, defoliation of balsam fir occurred for the
second consecutive year along the south-central coast of the
province including many islands and peninsulas from
Terminal Beach, Halifax County, to north of Sheep Island,
Guysborough County (Fig. 6). There was also some defolia
tion in two areas 70 km east of the main infestation.

An aerial survey, conducted jointly with the Nova Scotia
Department of Natural Resources, showed defoliation over
3618 ha. Although the total area of defoliation did not change
much from the 3500 ha in 1991, there was a significant
change in the intensity of the outbreak. In 1992, defoliation
was severe on 1684 ha, moderate on 1612 ha, and light or
trace on 322 ha. More than 47% of the total defoliation was
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Figure 5. Areas defoliated by the hemlock looper (Lambdinafiscellariafiscellaria [Gn.]) in Newfoundland in 1992.
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Figure 6. Areas defoliated by the hemlock looper (Lambdinaf fiscellaria [Gn.]) in the Maritime provinces in 1992.

classified as severe, compared with less than 3% in this
category during 1992.

Assessments in the early summer of 1992, on permanent
plots in Halifax County, to determine tree mortality from
hemlock looper-caused defoliation, showed that approxi
mately 10 000 m3 of balsam fir were killed in the 100 ha that
were severely defoliated in 1991. While there was no recent
mortality in areas of moderate defoliation, almost half of the
standing balsam fir (49% by volume) was dead before the
1992 defoliation occurred.

Elsewhere, larvae were found on coniferous and decid
uous hosts, but usually few larvae were present outside the
outbreak area. Egg surveys in the fall, conducted by NSDNR,
indicate low populations of hemlock looper in 1993.

In Prince Edward Island, no defoliation was observed
and larval populations were low, similar to 1991. The highest
larval count was seven from a beating sample at Rustico
Island, Queens County.

Quebec

The hemlock looper infestations reported in 1991
showed no dramatic progress in 1992. Epidemic population
levels remained generally limited to the areas infested last
year; expansion occurred primarily in the areas surrounding
existing infestations. Two new infestations were reported,
however, in the Lower St. Lawrence region, while local epi
demics collapsed in the Chaudiere-Appalachian region. In
1992, the insect infested 1625 ha.

The infested areas in the Lower St. Lawrence region
remain limited primarily to Parke Township. The reduced
area of the infestation in this region is not attributable to the
decline of the epidemic but to the recovery of the infested
stands, which began last year. In fact, the infestation ex
panded slightly in the vulnerable stands north of the area
affected in 1991, and damage by the insect was even more
severe this year. These stands will continue to recover in
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1993. In addition, two new light infestations covering 29 ha
were reported south of the Rimouski Wildlife Reserve, along
the New Brunswick border. This area has been monitored
since the discovery of epidemic looper levels in the northern
part of the province (Lake Miller). A few small infestations
were reported in 1992 in the areas neighboring the infested
zones in Quebec.

In the North Shore region, epidemic population levels of
the looper were reported only on Anticosti Island. The insect
remained confined to the Jupiter River area and damage
remained light to moderate.

Monitoring of male hemlock looper moths began in
1992 in 60 plots concentrated in probable epidemic outbreak
areas. The network is designed to ensure early detection of
the pest. Trap catches were used this year solely to identify
areas for egg surveys. These catches are currently being
analyzed for prediction purposes.

Prediction studies (egg surveys) were conducted in the
fall at 70 plots throughout the Chaudiere-Appalachian,
Lower St. Lawrence, Gaspe-Magdalen Islands, and North
Shore regions. Samples were collected from every phero
mone trap site where more than 200 moths were captured, in
addition to those where the 1991 egg survey had indicated
that the insect was present. No sampling was done to deter
mine anticipated populations in the infested areas of Parke
Township and the Rimouski Wildlife Reserve, since these
stands are expected to recover in 1993. The results indicate
that hemlock looper populations will be generally low in
1992 in all of the sampled regions. Eggs were reported in
74% of the locations, but population levels are generally
trace or light. The most severe defoliation levels predicted
are moderate and involve only two locations, near the area
infested in 1992 in Parke Township. Although moth catches
were very high on Anticosti Island, the egg survey indicates
that populations will be low next year. No serious defoliation
by the hemlock looper is anticipated in 1993 and only local
epidemics were noted.

WESTERN HEMLOCK LOOPER

Lambdinafiscellaria lugubrosa (Hulst)

Western hemlock looper has caused extensive defolia
tion, top-kill, and tree mortality in western hemlock and
western red cedar forests in British Columbia periodically
since 1911. About half the 14 recorded infestations usually of
1-4 years duration have been recorded in coastal areas, and
the remainder in interior forests. Tree mortality usually
occurs following severe defoliation (80% of the crown de
foliated) for 2 or more years. Populations have collapsed due
to high numbers of egg and larval parasites and infection of
larvae by disease and virus.

The area of old-growth western hemlock defoliated by
western hemlock looper in 1992 increased nearly fourfold to
186 000 ha in 581 patches in northern parts of the Kamloops
and Nelson forest regions and eastern parts of the Cariboo
and Prince George regions. Defoliation in the third year of

infestation was severe on 43% of the area, moderate on 41 %,
and light on the rest.

Defoliation in the Kamloops Region totaled 88 000 ha in
the north and northeastern parts of the region, with new
infestations over 11 000 ha. Infestations expanded sixfold to
47250 ha in the northern part of the Nelson Region and
fourfold to 22 750 ha in the eastern part of the Cariboo }
Region. Defoliation occurred over 28 000 ha in the eastern
part of the Prince George Region, an increase from 250 ha in
1991, the first defoliation in the area in more than 25 years.

Severe defoliation is forecast in 1993 at 24 of 33 sites
sampled in four regions, based on an average of 113 eggs
(range 10-448) per sample (l00 g of lichen/site). Moderate
defoliation is forecast at six sites and trace or light at the
remainder.

Larval mortality from parasitism averaged 10% (range
0-23%), compared with less than 1% last year. Additionally,
about 14% (range 0-72%) of the larvae died from infection
by pathogens, mostly Entomophthora. Egg parasitism
averaged 16% (range 5-38%) at 34 sites in four regions.
Parasitism, likely by Trichogramma sp. and Telenomus sp.,
was highest at sites where high populations occurred for 2 or
more years, but is likely too low at most new sites to signifi
cantly reduce populations in 1993.

To monitor the impact of defoliation on tree growth and
survival, plots were established in 13 severely defoliated
stands in two regions, and plots are to be established in two
additional regions in 1993. A study to develop a pheromone
trapping and forecasting system for western hemlock looper
was initiated in 1992, in cooperation with Forestry Canada
and Simon Fraser University. Extensive monitoring is under
way at 27 sites in four forest regions with a history of looper
damage.

FOREST TENT CATERPILLAR

Malacosoma disstria Hbn.

The forest tent caterpillar causes extensive defoliation to
hardwoods, particularly aspens as well as other species.
Although the appearance of extensive areas of defoliation is
spectacular, tree mortality is rare. The major effect is that of a
loss of growth of severely defoliated trees. However, as the
utilization and management of aspen increases, the impact of
defoliators will increase. The area defoliated is concentrated
in Ontario and affects a larger part of the forest than all
others combined (Table 4).

Newfoundland

Sampling for the forest tent caterpillar was done with
100 baited Pherocon III traps in 1992. Traps were placed
throughout the province near major urban centers and in
national and provincial parks. Traps were collected and
examined in September but no insects were collected.



Table 4. Area of moderate to severe defoliation by forest
tent caterpillar in 1992.

Major Forest Insects and Diseases 17

Maritime Provinces

Province

Newfoundland
Prince Edward Island
Nova Scotia
New Brunswick
Quebec
Ontario
Manitoba
Saskatchewan
Alberta
British Columbia
Northwest Territories
Total

Area of moderate to
severe defoliation

(ha)

o
o
o

77500
37024

16051424
51 153

o
o

47325
o

16264426

After many years of absence, the forest tent caterpillar
returned in 1991 and 1992. In New Brunswick, trembling
aspen was defoliated over 77 500 ha (Table 4)(Fig. 7). Of
this, 45 000 ha was severe and 32 500 ha moderate defolia
tion. Most of the defoliation occurred in Sunbury, Queens,
and southeastern York counties and in a large area in Kent
and northern Westmoreland counties. The most serious
defoliation occurred around Tracy, Sunbury County; Youngs
Cove, Queens County; and Canaan, Westmorela d County.
Small areas of light or trace defoliation occurred on the
periphery of the main infestation areas. Larvae were found
elsewhere and pheromone traps also captured moths, mostly
in the central and northeastern parts of the province. The
population was generally healthy except at the Acadia Forest
Experiment Station and Tracy, Sunbury County, where a
significant number of larvae died of disease.
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Figure 7. Area of moderate to severe defoliation by the forest tent caterpillar (Malacosoma disstria Hbn.)
in the Maritime provinces in 1992.
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The increase in the size of the defoliated area in 1992
from the 2900 ha of severe and moderate defoliation in 1991
is of a magnitude similar to that which occurred at the start of
the last major forest tent caterpillar outbreak. At that time,
moderate and severe defoliation increased from a few small
patches in 1978 to 37 000 ha in 1979. This and the fact that
light trap catches doubled and tripled in all but one of the
seven light traps (except at the Acadia Forest Experiment
Station where disease caused a significant population reduc
tion) indicate that the outbreak expanded in 1993.

In Nova Scotia, forest tent caterpillar populations
remained low and defoliation was limited to light or trace
defoliation. Although there was a small increase from 1991
in the number of adults caught at the FIDS light trap loca
tions, numbers remained low. Consequently, no large
changes in forest tent caterpillar populations are expected in
1993 and it is unlikely that much, if any, defoliation will
occur.

In Prince Edward Island, only a single colony of forest
tent caterpillar larvae was found, at Haliburton,
Prince County, and all but two of the larvae were dead
because of disease. Pheromone trap catches were negligible.
There was a significant increase in adults captured in the
light trap at Kilmuir, Kings County (from 68 in 1991 to 154
in 1992). The significance of this increase is uncertain but
larvae may be more common in that area in 1993.

Quebec

Forest tent caterpillar populations remained at an
epidemic level in various areas of the Mauricie-Bois-Francs
region in 1992, despite the decline that began last year.
Almost 40 000 ha are infested, 2621 of them lightly,
23 524 moderately, and 13 500 severely. The species most
severely affected are trembling aspen, grey birch, and large
toothed aspen.

In the La Tuque area, the insect caused extensive defo
liation again along the Saint-Maurice River. Moderate to
severe damage was reported in the area extending from
Riviere-aux-Rats to approximately 12 km north of La
Croche. The most striking population growth occurred north
of Riviere-aux-Rats, northwest of Lake Wayagamac, and
around the municipality of La Bostonnais. Farther smith, the
infestation southeast of Lac aLa Tortue continued to decline.

The area infested by the insect on the south shore of the
St. Lawrence is largely unchanged since 1991. Several areas
of moderate to severe defoliation are still reported in the
quadrilateral bounded by the municipalities of Gentilly,
Daveluyville, Villeroy, and Sainte-Fran~oise.Two new areas
qf moderate defoliation were reported southwest of this zone,
near the municipalities of Notre-Daine-du-Bon-Conseil and
Saint-Zephirin.

The tent caterpillar was detected in several other regions
of the province, but populations were generally at an endemic
level. Serious defoliation was reported in only two locations,
near Saint-Fereol-Ies-Neiges (Quebec City region) and

Sacre-Coeur (North Shore region). Defoliation by the tent
caterpillar was moderate.

A survey of tent caterpillar egg bands was performed to
predict population levels for next year. The results indicate
that the insect should still be present in significant numbers
in several parts of the Mauricie-Bois-Francs region, both in
the La Tuque area and along the south shore of the
St. Lawrence River. The local infestations reported in 1992
near Saint-Fereol-Ies-Neiges and Sacre-Coeur are expected
to subside in 1993.

Ontario

Forest tent caterpillar feeding resulted in a total area of
16 051 424 ha of moderate to severe defoliation in 1992,
about a 15% decrease from the 1991 total of 18 870 508 ha.
Large declines occurred in the Northwest Region, particu
larly in the western part of the region, including Fort Frances,
Kenora, Dryden, and Sioux Lookout districts (Fig. 8). In
creases occurred in the eastern part of the region in the
districts of Geraldton and Nipigon. These were accompanied
by increases in the adjoining districts of Hearst, Wawa, and
Cochrane in the Northeast Region. Large declines, about
91 %, occurred in the Central and Southern regions. However,
scattered pockets of defoliation totaling more than
114000 ha remained in the Central Region in the Sudbury,
North Bay, Parry Sound, Algonquin Park, and Bancroft
districts, and in the Southern Region in the Tweed, Midhurst,
and Kemptville districts.

In general, it is expected that the outbreak will decline
considerably or "collapse" in 1993. Some defoliation will
occur in Red Lake, Sioux Lookout, northern Nipigon,
Geraldton, Hearst, Cochrane, and Wawa districts. Very little
defoliation will occur in the Central or Southern regions.

Prairie Provinces

In Manitoba, the areas of defoliation of aspen forests
decreased in 1992 to 51 153 ha, a 28% decrease from 1991.
In 1992, aspen defoliation was caused primarily by forest
tent caterpillar, whereas in 1991, large aspen tortrix,
Choristoneura conflictana (Wlk.), was the major defoliator.
Areas defoliated by forest tent caterpillar include 311 ha in
the Lake Winnipeg East Section, 49 288 ha in the Interlake
Section, and 1554 ha in the Nelson River Section (Fig. 9).

In Saskatchewan, very little defoliation was observed
and low populations occurred throughout the province.

In Alberta, there was a further decline in defoliation by
forest tent caterpillar in 1992. Forest tent caterpillar popula
tions were generally low throughout Alberta except for
Cooking Lake, Hastings Lake, and some areas within Elk
Island National Park. Due to the decline in population of
forest tent caterpillar, no egg-band surveys were carried out
for this insect in Alberta.
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Figure 8. Area of moderate to severe defoliation by the forest tent caterpillar
(Malacosoma disstria Hbn.) in Ontario in 1992.

No defoliation of aspen forests was reported in the
Northwest Territories in 1992.

Egg-band counts were made at 40 locations in Manitoba
to estimate 1993 population trends of forest tent caterpillar.
No egg masses were detected at these locations so defoliation
should be negligible in 1993.

British Columbia

Defoliation of trembling aspen by forest tent caterpillar
totaled more than 47 325 ha in parts of three forest regions,
less than half the area affected in 1991. Defoliation by
northern tent caterpillar, Malacosoma californicum pluviale
(Dyar), declined significantly in the Prince Rupert Region.

Forest tent caterpillar populations increased near
McBride, moderately to severely defoliating 27 stands
totaling 9700 ha, some for a third consecutive year.

Declining populations near Prince George defoliated
trembling aspen and, to a lesser extent, other deciduous trees
in 48 infestations over 11 500 ha. This was mostly light defo
liation and a seventh of the area affected in 1991. In the
Peace River area, populations collapsed following significant
declines in 1991 and 1990, after 8 consecutive years of defo
liation in some areas. In the Cariboo Region, defoliation
occurred in 146 pockets over 25 000 ha, nearly double that of
1991. Most of the defoliation occurred in expansions of
previously defoliated stands east of 100 Mile House, near
Horsefly and Quesnel lakes. Infestations in the Kamloops
Region declined sixfold to 1125 ha in 15 scattered areas in
the North Thompson River Valley from Little Fort to
Vavenby and north of Clearwater.

Defoliation of trembling aspen, cottonwood, and other
deciduous trees and shrubs is forecast to continue in 1993 in
most of the recently infested stands, but the extent and
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Territories

Figure 9. Area of moderate to severe defoliation by the forest tent caterpillar
(Malacosoma disstria Hbn.) in the Prairie provinces in 1992.

intensity of defoliation will generally decline. This is based
on the number of new egg masses per tree at 16 infested sites.
Moderate and severe defoliation is forecast near McBride
and Tete Jaune where the average was 19 (range 15-22) egg
masses per tree, an increase from 11 in 1991. A decline in
defoliation to generally light is expected near Prince George
(average 4, range 1-10) and in the Peace River area (average
<1 new egg mass). Egg samples in the eastern part of the
Cariboo Region averaged 19 egg masses per tree, an increase
from 13, indicating severe defoliation at six sites and light at
two sites. Defoliation is forecast to decline further in adjacent
parts of the Kamloops Region.

Larval mortality from parasitism and disease averaged
59% at eight sites in two regions. This was an increase from
21 % in 1991 and is expected to contribute to a decline of
populations in some areas in 1993.

Northern tent caterpillar populations near Terrace in the
western part of the Prince Rupert Region were significantly
reduced in 1992 by a late frost in mid-May. Only very light
defoliation of black cottonwood occurred in 27 patches over
1375 ha. This followed increases for 2 years and a peak of

4260 ha in 1991. Increased populations defoliated alder over
1 ha at Mira Creek west of Buttle Lake on central Vancouver
Island-the first defoliation on the island in more than a
decade.

GyPSY MOTH

Lymantria dispar (L.)

The gypsy moth is an exotic species accidentally intro
duced from Europe in the nineteenth century. In North
America, it has long been a destructive insect of hardwoods
and to a lesser degree of conifers. Female moths are flight
less, limiting the spread of the pest to dispersal of the minute
early-instar larvae on air currents or by artificial transport as
eggs or larvae on human conveyances. Male moths are com
monly trapped throughout Canada, a technique used for
detection, to define where local populations may be found,
and to assist in the search for other life stages. In 1992, the
accidental introduction of the Asian gypsy moth instituted a
trapping and control program in British Columbia.
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Figure 10. Occurrence of gypsy moth (Lymantria dispar [L.]) in the Maritimes in 1992.

Newfoundland

The annual program for monitoring gypsy moth was
implemented by deploying 250 delta traps baited with dis
parlure in July 1992. Generally, sites chosen were provincial
and federal campgrounds, urban and suburban recreational
sites, tourist chalets, and wooded areas frequented by visitors
and travelers. Agriculture Canada distributed 200 traps
throughout Newfoundland from the Avalon Peninsula to Port
aux Basques to Plum Point on the Northern Peninsula. Traps
were collected and examined in September; only one male
moth was found in a trap located at Eastern Brook in western
Newfoundland.

Maritime Provinces

The gypsy moth situation remained unchanged in 1992
both in New Brunswick and Nova Scotia. Since its reappear
ance in the Maritimes in 1981, the gypsy moth has been
present in southwestern New Brunswick and in western Nova

Scotia but caused visible defoliation only at Moores Mills,
New Brunswick, in 1987 and at New Minas, Nova Scotia, in
1991. In 1992, early season egg-mass surveys, larval surveys,
adult trapping programs, and late fall egg-mass surveys were
conducted to determine the current status of gypsy moth in
the region. The Gypsy Moth Coordinating Committee again
coordinated all surveys, the work being carried out by
federal, provincial, municipal, and industrial agencies. The
status of the gypsy moth in the Maritimes in 1992, based on
surveys for larvae, pupae, and egg masses, is summarized in
Figure 10. The information is accurate only as of the end of
the year because not all egg-mass surveys are completed in
the fall.

In New Brunswick, gypsy moth was found at some of
the locations where its presence has been already known but
populations remained generally low; no visible defoliation
occurred anywhere in the province in 1992. Surveys,
conducted by the New Brunswick Department of Natural
Resources and Energy in the fall of 1992 in southwestern
New Brunswick at 171 locations, found egg masses in
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13 areas, all either at or near points where the insect has been
found before. The number of egg masses was very low at
most locations, except at Mohannes, Charlotte County, where
448 new egg masses were found at 12 points. Information
collected during the past 12 years indicates low but wide
spread gypsy moth populations in extreme southwestern New
Brunswick. Outside this area, gypsy moth exists only in
Fredericton where a few (six) egg masses were found at the
Agriculture Canada Research Station this fall.

In Nova Scotia, gypsy moth was found only in areas
previously known to harbor the insect. Populations were low
and no visible defoliation occurred in 1992. In Yarmouth, an
egg mass was found on a trailer, imported from the United
States, but was removed before the eggs hatched. In Prince
Edward Island, gypsy moth is not known to occur, although
occasionally a few male moths, probably blown in by storms
from the mainland, are captured in pheromone traps. Adult
male pheromone trapping programs were conducted in the
three provinces for detection, delimitation, or certification.
Information was obtained from 4921 traps in the region:
2306 in New Brunswick, 2312 in Nova Scotia, and 303 in
Prince Edward Island. Traps are placed at higher densities in
infested areas with the dual objectives of better defining
infestations and reducing the number of fertile egg masses
through the capture of males, thereby reducing the mating
frequency. Information from 284 "daily monitoring" traps
indicates that much of the 1992 pheromone trap information
will be impossible to interpret because of a major, storm
related blow-in of adult males, at the time when local popula
tions were still in the larval stages. Large numbers of moths,
originating from outside the Maritimes, were brought in by
the front of a late July storm and were captured in already
placed traps. Since in-blown and local moths cannot be
distinguished in operational traps without a capture date, it is
not possible to determine local population levels.

Quebec

Gypsy moth damage in 1992 was generally less exten
sive than in 1991. Populations declined in several areas of the
Outaouais and Monteregie regions and remained at endemic
or low levels in the rest of Quebec. No expansion of its range
has been noted since 1990.

The population declines observed in the Outaouais
region occurred primarily in areas that have experienced
severe local infestations for the past several years. The
infestations near Sand Bay, Bryson, and Waltham subsided
completely, while the moderate damage reported in 1991
near the municipality of Lac-Sainte-Marie was declining.
Defoliation remained at a moderate"level, however, near the
municipal~ty of Kazabazua. Several small new infestations
were reported along the Ottawa River. A total of 510 ha are
affected, between Campbell's Bay and Fort-Coulonge.
Defoliation was light on 304 ha, moderate on 195 ha, and
severe on 11 ha.

Gypsy moth populations remained low in t e
Monteregie region and damage generally decreased from
1991. The new outbreak observed last year in the south
western part of the region, near Saint-Antoine-Abbe,
Huntingdon, Ormstown, and Saint-Pierre, subsided i 1992.
The most serious damage reported in the region was
moderate and affected approximately 10 ha of swamp white
oak in Marcel Raymond Nature Reserve. The insect showed
no significant activity in the Lanaudiere, Laurentian, and
Mauricie-Bois-Francs regions. It was not reported in the
Quebec City region.

In response to a request from the Quebec Plant
Quarantine Committee, FIDS (Quebec City Region) operated
a network of gypsy moth pheromone traps in eastern Quebec
for the third consecutive year. Four traps are placed in each
of the network's 28 plots, in accordance with the protocol
developed for the network.

This year, the entire network showed a substantial
decline in captures. An average of 1.5 moths were captured
per trap, compared with 5.9 moths per trap in 1991. The
average catch has thus returned to its 1990 level. Catches of
more than 10 moths per group of four traps were reported in
four plots, compared with 13 in 1991 and two in 1990. The
largest catches were reported in the Quebec City region,
while they declined in the Beauce.

Catches remained very low in the eastern part of the
network, indicating that the insect has probably not yet
become established in this region.

Surveys of gypsy moth egg masses were performed in 14
localities where the insect caused significant damage in 1992,
primarily in the Outaouais and Monteregie regions. The
survey results indicate that defoliation will be less severe
than in 1992 in the majority of the plots. Damage should be
negligible in 1993 in the Kazabazua and Marcel Raymond
Nature Reserve areas, where moderate defoliation was
reported in 1992.

Ontario

The area of gypsy moth defoliation declined by 90% to
34460 ha in 1992 from 347 415 ha in 1991. In 1991,
defoliation occurred in all six districts in the Southern Region
and in five districts (Algonquin Park, Bancroft, Parry Sound,
Pembroke, and Sudbury) in the Central Region (Fig. 11). In
1992, large declines occurred in every district infested in
1991, except for Sudbury District where pockets of defo
liation first detected in 1991 expanded substantially. Between
Sudbury and Sault Ste. Marie, small pockets of defoliation
were found along the North Channel of Lake Huron at
Bootleggers Bay and Algoma Mills, Long Township, Sault
Ste. Marie District. Larvae were collected at several locations
within the city of Sault Ste. Marie. The larval fungus
Entomophaga maimaga Humber, Shimaza and Soper was
found again in 1992 in samples collected in Adolphustown
Township, Tweed District, Southern Region, where it was
originally collected in 1991.
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Figure 11. Areas of moderate to severe defoliation by the gypsy moth (Lymantria dispar [L.]) in Ontario in 1992.

Gypsy moth pheromone traps were placed at
71 locations, primarily provincial parks and campgrounds, in
Northern Ontario in 1992. Overall, male moths were trapped
at 42 locations, predominantly in the eastern part of Northern
Ontario. Moths were caught at 29 of 31 locations in the
northern half of the Central Region, including
Sault Ste. Marie, Sudbury, North Bay, and Temagami
districts. Moths were caught at 11 out of 17 locations, where
traps were placed in the Northeast Region, including the
districts of Kirkland Lake, Timmins, Chapleau, Wawa,
Hearst, and Cochrane. In the Northwest Region, moths were
caught at 2 of 23 locations. The two locations were Lake
Nipigon Provincial Park, Nipigon District and the city of
Thunder Bay, Thunder Bay District. No moths were trapped
west of Thunder Bay to the Manitoba border, where
14 locations were trapped.

The aerial spraying program planned for 1992 was
canceled and there are no proposals to spray gypsy moth on

Crown land in 1993, although some private land spraying by
landowners on their own will likely occur. The Department
of National Defence aerially sprayed 283 ha of red oak stands
in May at the Canadian Forces Base Borden, Midhurst
District, Southern Region. It is expected that the control
program will be continued in 1993 against gypsy moth as
well as satin moth populations in the built-up area of the
Base.

Gypsy moth infestations will continue to increase and
spread in Sudbury and Sault Ste. Marie districts; however,
populations in southern Ontario should remain low and the
total area of defoliation should decline in 1993 compared
with 1992.

Prairie Provinces

Gypsy moth trapping surveys were completed in all
three Prairie provinces in 1992 by Agriculture Canada in
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conjunction with other agencies. In Alberta, 465 pheromone
baited traps were placed at various locations throughout the
province: in Banff, Jasper, and Waterton Lakes national
parks; in Calgary, Drumheller, Edmonton, and Red Deer; and
in 47 provincial parks. No male gypsy moths were captured.
Egg-mass surveys in Moose Jaw, Calgary, and Drumheller,
where male moths were trapped in 1991, were all negative. In
Saskatchewan, 101 traps were set out: 15 by Forestry Canada
and 86 by Agriculture Canada. No moths were captured in
1992, even though the number of traps was doubled in 1992.
A single moth was trapped in Moose Jaw in 1991. In
Manitoba, 319 traps were placed throughout the province,
mostly south of the Trans-Canada Highway, the remainder in
Riding Mountain National Park and the beach areas of Lakes
Manitoba and Winnipeg. Positive trappings occurred only at
Bird Hills Provincial Park (one moth) and at Shilo, southeast
of Brandon (one moth).

British Columbia

About 16 000 sticky traps were monitored throughout
British Columbia in the seventeenth year of a cooperative
program with Agriculture Canada (Plant Health), FIDS, and
the British Columbia Forest Service. In 1992, 166 adult male
gypsy moths were trapped in 109 traps in 24 areas. This
compares with 72 males in 17 areas in 1991 and was the
highest number trapped in the region since 221 were caught
at Kelowna in 1987. None of the 166 males were the Asian
biotype of gypsy moth that had been trapped for the first time
in North America at two sites in Vancouver in 1991. This
was confirmed by DNA analysis. Most moths, all of the
European biotype, were trapped at Richmond (61 males and
3 females), Greater Victoria (17), Hope (15), Saltspring
Island (14), Burnaby (9), and at Whiskey Creek west of
Parksville (9) on Vancouver Island. Male moths were caught
for the fourth consecutive year near West Vancouver (1),
Vancouver (6), and on the Saanich Peninsula (1), and for the
third consecutive year at Victoria (1), Comox (6), and
Coquitlam (2). Catches were made for the second consecu
tive year at Saltspring Island (14), Langley (1), Surrey (5),
Aldergtove (2), and Richmond (61 + 3). New catches were
made on the lower mainland at Burnaby (9), Chilliwack (1),
Harrison Hot Springs (1), Hope (14), and New Westminster
(3), and on Vancouver Island at Cobble Hill (1), East Saanich
(9), Esquimalt (2), Gordon Head (2), Merville (1), Nanaimo
(4), Oak Bay (1), View Royal (1), and Whiskey Creek near
Coombs (9). Elsewhere in the region, males were trapped at
Mayne Island (1), and at provincial parks at Kawkawa near
Hope (1), Okanagan Lake (1), Porteau Cove near Squamish
(1), and at Sasquatch near Harrison (1).

The male moths captured at Kawkawa, Okanagan Lake,
Porteau Cove, and Sasquatch provincial parks were in 4 of
278 traps set out by FIDS in 238 forested recreation areas in
national and provincial parks, commercial campgrounds, and
near military bases.

Aerial (18 800 ha) and ground (850 ha) applications of
Bt (Foray 48B) for gypsy moth in 1992 were made in late
April and May in Vancouver, where 25 males of the Asian
biotype had been found in 1991. Subsequent trapping
captured only a single European biotype male inside the
spray block in an apparently successful eradication effort.
None were caught at or near previously treated sites near
Victoria Airport, Colwood, Parksville, and Courtenay.

MOUNTAIN PINE BEETLE

Dendroctonus ponderosae Hopk.

The mountain pine beetle is a pest of several pine
species, but lodgepole is the most affected. The beetles attack
trees in rnid- to late summer and infect them with several
microorganisms, including blue stain fungi. Eggs laid by
female beetles yield larvae that feed on the inner bark;
infested trees usually die from the combined effects of the
feeding and the stain. The foliage of killed trees u ually turns
red-brown in the year following attack and tree mortality can
then be detected by aerial surveys. Attacked trees are usually
of a size suitable for sawlogs so if the trees are not harvested
quickly, considerable economic loss can result. The resulting
disruption of the normal forest successional patter s
following mortality reduces aesthetic values as well and
increases the fire hazard in affected stands.

Saskatchewan and Alberta

Infestations of mountain pine beetle in western Alberta
and in the Cypress Hills on the southern Saskatchewan
Alberta border remained low in 1992. The beetle was
detected at several locations by means of semiochemical tree
baits. Aerial and ground surveys to detect recently killed
trees were conducted by several provincial and federal
agencies. Most of the survey effort is now aimed at detection
of very low endemic populations in areas where recent infes
tations have occurred and in other areas that dispersing
beetles are likely to invade.

In the Cypress Hills area in Saskatchewan, detection
surveys of the mountain pine beetle were carried out by the
Saskatchewan Department of Natural Resources and
included the deployment of 100 semiochemical tree baits at
50 locations. Tree baits were deployed for the ninth con
secutive year. No mountain pine beetle attacks have been
detected in the area since 1986.

In the Alberta portion of the Cypress Hills, 200 baits
were deployed at 67 sites by Alberta Recreation and Parks
staff. Only one adult beetle attack was reported near Graburn
Creek, compared with the 18 attacks reported in 1991.

In southwestern Alberta, no mountain pine beetle-killed
trees were observed in areas between the Porcupine Hills and
Waterton Lakes National Park. Semiochemical tree baits
were again deployed at 19 sites in the southern Bow-Crow
Forest. Survey results in 1992 indicated that tree attacks by
mountain pine beetle occurred in the same area between



Coleman and the British Columbia border as in 1991;
however, fewer trees were attacked in 1992.

In the Kananaskis area, 15 semiochemical baits were
deployed at five locations near Spray Lakes Reservoir and
near Upper and Lower Kananaskis lakes. At least 10 of the
baited trees were attacked by mountain pine beetle; six of
them were heavily attacked and required tree removal or
debarking to destroy beetle broods. In addition, two patches
of recently dead lodgepole pine, thought to have been killed
by mountain pine beetle, were observed near Mt. Kent during
an aerial survey by the Alberta Forest Service.

In 1992, the Canadian Parks Service helped to survey
parts of Banff, Kootenay, and Yoho National Parks to map
areas of dead and dying pine. Additional surveys for bark
beetle-caused mortality over Kootenay and Yoho national
parks were conducted by ADS staff from the Pacific Forestry
Centre, Victoria, British Columbia. No trees recently killed
by mountain pine beetle were observed in Banff National
Park or Jasper National Park; however, lodgepole pine beetle
(Dendroctonus murrayanae Hopkins) was associated with
one or more dying trees near Jasper Park Lodge.

The Alberta Forest Service placed 24 semiochemical
tree baits in eight locations: one at the northern end of Jasper
National Park and seven in Willmore Wilderness Park.
Mountain pine beetle attacks occurred at two of the sites:
Chown Creek in Jasper National Park, and Beaverdam Pass
in Willmore Wilderness Park. All attacked trees were treated
to destroy broods, either by debarking infested portions of
the stems or by the felling and debarking of affected trees.

British Columbia

Lodgepole pine is the principal host of the mountain pine
beetle, but several other western pine species are susceptible.
The beetles attack trees in mid- to late summer and infect
them with several microorganisms, including blue stain
fungi. Eggs laid by female beetles yield larvae that feed on
the inner bark. Infested trees usually die from the combined
action of blue stain fungi and the beetle larvae. The foliage of
red trees usually turns red-brown in the year following attack
and tree mortality can then be detected by aerial surveys.

Since most beetle-killed trees are suitable for saw logs,
the loss in commercial forests can be significant if 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. These effects can force
disruptive and costly changes in forest management plans
including plans to salvage killed trees.

Mountain pine beetle was the most damaging insect pest
in pine forests in British Columbia in 1992. Outbreaks have
been recorded within British Columbia and Alberta period
ically since at least 1910. The current outbreaks started
during the early 1970s. Since 1972, the area of newly red
trees, attacked the previous year and often called "faders,"
increased annually to 1984 with rapid increases in the early
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1980s. Cumulatively, more than 220 million mature pine
have been killed and harvesting plans have been affected
accordingly.

The area and volume of lodgepole pine and some white
pine killed by mountain pine beetle in 1992 declined by
about 10% which continues an overall decline si ce 1985.
However, more than 10600 infestations are still active on
more than 44750 ha from south of Cranbrook to north of
Terrace (Fig. 12). This is nearly double the area burned by
forest fires in British Columbia in 1992 (27 000 ha) and
represents about 10% of the annual harvest of lodgepole pine.
Increases occurred in the Kamloops Region to 21 000 ha (a
10% increase) and in the Vancouver Region to 775 ha (a
50% increase). In other regions, areas of recentl killed ma
ture pine declined, including in the Cariboo Region to 335 ha
(a 5% decrease), in the Nelson Region to 8900 ha (a 40%
decrease), in the Prince George Region to 8500 ha mostly
north of Fort St. James (a 10% decrease), and in the Prince
Rupert Region to 5300 ha (a 9% decrease).

There was little if any overwintering brood mortality in
the region this year. Brood assessments at 37 major infesta
tions in three forest regions May-June found a ratio of
progeny to parents greater than 4.1, which indicated increas
ing populations for flight and attack in July, at 80% of the
sites. Ratios of less than 2.5 indicating declining populations
occurred at only four locations in two regions. In September,
an average 15% of the trees in 33 stands were newly
attacked, a 6% increase overall from last year. The hig est
regional average (25%) was in the Nelson Regio , and the
remainder ranged from 6 to 12%, indicating increasing infes
tations in 1993.

Pine mortality in the Cariboo Region mostly near Chilko
Lake declined slightly to 275 ha. However, in the eastern part
of the region, pine mortality and new attacks increased
slightly and are expected to continue to increase slightly in
1993.

The area of mature pine killed by the beetle in the
Kamloops Region in 1992 increased slightly for the second
consecutive year. Beetle-killed trees (3.4 million trees,
1 732 000 m3) were mapped over an estimated 21 000 ha in
about 2470 separate patches mainly in the Okanagan Timber
Supply Area (TSA). Groups of 5-10 beetle-killed white pine
were again numerous near Adams and Barriere lakes and
from Vavenby to Albreda in the northern part of the region.
Tree mortality in 1993 is forecast to continue in the region,
mostly in the Okanagan TSA, where 12% of the trees in five
sampled stands were newly attacked.

Areas of beetle-killed pine in the Nelson Region
declined 40% to 8900 ha in 6485 patches that contained
682000 trees (250 000 m3). This included 75 000 trees
(28 000 m3) killed over 650 ha in Glacier, Kootenay,
Mt. Revelstoke, and Yoho national parks. The number of
infestations along most of the British Columbia-Alberta
border remained generally stable for the seventh consecutive
year, but increased significantly in the southern part of
Kootenay National Park, and to a lesser extent from
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Figure 12. Areas where recent mortality caused by the mountain pine beetle (Dendroctonus ponderosae Hopk.)
was detected in British Columbia during aerial surveys in 1992.

Morrissey to Elkford and Sparwood. Newly attacked trees
increased 7% overall to an average of 25% in 26 stands,
mostly in the East Kootenay. The highest were north of
Invermere and Golden and in Kootenay, Yoho, and Glacier
national parks. In the West Kootenay, new attacks increased
14% to an average of24% (range 20-30%) in stands in the
Boundary TSA. The highest was in the Conkle and
Beaverdell creeks drainages.

In the Prince George Region, the area containing re
cently killed pine declined 10% to 8500 ha which contained
an estimated 362 000 trees (290000 m3) in 150 patches. Tree
mortality occurred mostly in chronically infested areas
northwest of Fort St. James near Takla and Trembleur lakes
and in the Skeena, Sustut, Middle, and Tachie river valleys.
Assessments of new attacks were discontinued due to the
remoteness and declining host availability in the western part
of the region. Control of beetle populations in Mt. Robson
Provincial Park continued for the eighth consecutive year,
with about 100 baited and subsequently beetle-attacked trees
being felled and burned.

The area of mature lodgepole pine killed by the beetle in

the Prince Rupert Region in 1992 declined 10% to 5300 ha
which contained about 69 000 recently killed trees
(47 100 m3). The decline occurred mainly in the Nass River
Valley in the Kalum TSA and in parts of the Bulkley and
Morice TSAs, and continues a 4-year trend of decline. A
further decline in overall tree mortality is forecast in the
region in 1993. This is based on an average of 6% of the trees
being newly attacked this year in stands infested for only
about 5 years in the western part of the region.

About 152 pockets containing beetle-killed pine totaled
775 ha (containing about 15 000 trees, 11 000 m3) in the
Vancouver Region in 1992. This followed a decline in 1991
to the lowest levels recorded in the region in 10 years. Based
on the increase this year, which was attributed to higher than
average overwintering survival, additional pine mortality is
expected to occur in 1993.

Salvage of beetle-killed and adjacent susceptible pine .
continued at high levels in most beetle-infested TSAs.
Salvage harvesting of economically accessible beetle-killed
pine has resulted in increased Annual Allowable Cut in some
TSAs in parts of the Kamloops and Nelson regions.



SPRUCE BEETLE

Dendroctonus rufipennis Kby.

The spruce beetle periodically causes significant mortal
ity in conifer forests infesting mostly white and Engelmann
spruce. The damage and mortality is usually localized in
single trees or small stands making estimates of losses dif
ficult. The beetle population is endemic in forest material and
the population is stimulated by blowdown or cutting which
creates additional habitat. The major damage is on pole-size
timber and on atypical hosts when they are mixed with
susceptible hosts in an outbreak area. In 1992, infestation
levels were generally stable in eastern Canada with an
increase in British Columbia.

Newfoundland

Mortality occurred in mature white spruce stands in the
Humber Valley and Bay of Islands areas in recent years.
Population levels of the spruce beetle appear to be on the
increase as evidenced by the number of recently dead and
dying trees observed in the Lower Humber Valley. Beetle
infested trees were observed between Little Rapids and Little
Harbour and near South Branch and River Brook. High
numbers of recently dead white spruce trees were observed
from Wiltondale to Glenburnie in Gros Morne National Park.
Several observations of white spruce mortality were also
made near Villa Marie in Placentia Bay and near Blaketown
in Trinity Bay.

Maritime Provinces

Spruce beetle activity increased in Nova Scotia, de
creased in Prince Edward Island, and remained low in
New Brunswick in 1992. In New Brunswick, infestations
have subsided. Newly attacked white spruce trees were
observed at only one location, in Northumberland County,
where 4% of the trees were dead. This is in sharp contrast to
the situation in earlier years, when, in 1989, many trees were
dying because of new beetle attacks in northern
New Brunswick. In Nova Scotia, white spruce and red spruce
trees are dead and dying in many small pockets in all
counties, except in Richmond and Cape Breton. Infestations
are more widespread than in 1991 and the numbers of both
newly attacked and recently killed trees have increased.
Infestations, similar to that reported in 1991, were especially
noticeable in northeastern Pictou and northern Antigonish
counties. Aerial surveys, conducted by the Nova Scotia
Department of Natural Resources with FIDS participation, in
the Cape George area identified numerous sizeable patches
with over 60% tree mortality, mostly along the Northumber
land Strait coastline from Eigg Mountain, Pictou County, to
Cape George Point, Antigonish County.

In Prince Edward Island, mortality continued in small
scattered patches of mature and overmature white spruce
throughout the province but newly infested, dying trees were

Major Forest Insects and Diseases 27

less common than in the last 2 years. At Rustico Island,
Queens County, 8% of the white spruce trees were success
fully attacked this year compared with 4% in 1991 and 12%
in 1990. Spruce beetle appears to be most active, and popula
tions may increase further, in southern Kings and south
eastern Queens counties where trees are stressed from
defoliation by spruce budworm.

Alberta

The Alberta Forest Service conducted aerial surveys to
map areas of tree mortality caused by spruce beetle in the
Peace River and Slave Lake forests. No areas of recent mor
tality were observed in Slave Lake Forest, while in Peace
River Forest, however, several patches of tree mortality were
scattered in the Clear Hills and extended northeastward to the
Hawk Hills and to areas along the Kemp River. Up to 10% of
mature white spruce in some stands ha were rece tly dead or
dying.

The origin of the spruce beetle outbreak was attributed
partly to a storm that caused extensive damage in late May
1989. Trees with tops broken by heavy wet snow became
infested by spruce beetle in 1989 and 1990 allowing the
population buildup and spread to present levels. In one of the
infestations located about 50 km north of Manning, semio
chemical-baited traps have been deployed annually for
several years, and their catch results showed an increasing
population trend since 1989.

Several small areas were harvested to salvage beetle
killed trees during the winter of 1991-92; additional areas
will be harvested during 1992-93. The province also used
semiochemical tree baits and felled trap trees as strategies .to
help suppress spruce beetle populations in one of the infesta
tions in the Hawk Hills.

British Columbia

The area and volume of mature and overmature white
and Engelmann spruce killed by the beetle in British
Columbia increased for the third consecutive year. Most of
the nearly 87 000 ha of infested spruce, an increase from
44 600 ha in 1990, were in the Prince George Region where
populations have been increasing since 1985 in periodic
accumulations of windthrown trees and some logging slash.

The major increase in tree mortality occurred in the
Prince George Region over 85 500 ha. This was more than
double the area recorded from 1991 and occurred mostly east
of the Rocky Mountains over 30 000 ha in the Dawson Creek
Forest District and 6000 ha near Kocho Lake, southeast of
Fort Nelson. Tree mortality north and west of Mackenzie was
mapped over 40000 ha, a 20% increase from last year.
Smaller patches totaled 9500 ha north and east of Prince
George near Carp and Weedon lakes and in the upper Parsnip
and McGregor river drainages, and near Fort St. James.
Populations are expected to continue in 1993 precluding any
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Figure 13. Distribution of Dutch elm disease (Ophiostoma ulmi [Buisman] Nannf.) in the Maritime provinces in 1992.

significant overwintering brood mortality in the winter of
1992-93.

Elsewhere in the province, populations in mature and
overmature spruce, windthrown in 1990 and 1991, in the
northeastern part of Bowron Lake Provincial Park declined
as forecast for the second consecutive year. Follow-up
surveys of populations in the park found less than three new
beetle attacks in only 11 of 335 widely scattered spruce.
These are considered too few to be a threat to standing trees
in the area in 1993-94. Recent tree mortality in the region
was 64 ha in seven drainages in the eastern part of the region.

Recent mortality of mature spruce in the Kamloops
Region increased to 1655 ha from 335 ha in 1991. The
increase was an expansion of previously infested stands
between Anderson and Bridge lakes west of Lillooet, and
east of Barriere. Beetle populations in the Nelson Region
increased slightly. Recent tree mortality occurred in
16 patches totaling about 40 ha north of Golden, where
attacks occurred for a second year in mature spruce adjacent
to recently logged areas.

Beetle populations lightly infested scattered spruce
blowdown along the Haines Road and in the Kispiox TSA in
the Prince Rupert Region. However, these pose no immediate
threat to adjacent stands. Spruce beetle broods in standing
trees in the Morice TSA were logged and no longer are a
threat.

Timely salvage, sanitation, and host depletion should in
most regions maintain present populations which are mostly
in scattered windthrow, log decks, and butts of mature and
overmature standing trees. Timely treatments of populations
that mature in 1994 in infested stands near Williston Lake
and Chetwynd in the Prince George Region could limit the
threat to adjacent, susceptible stands.

DUTCH ELM DISEASE

Ophiostoma ulmi (Buisman) Nannf.

Maritime Provinces
Dutch elm disease prevailed in the Maritime provinces

in 1992 (Fig. 13). In New Brunswick, numerous infected and
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Figure 14. Distribution of Dutch elm disease (Ophiostoma ulmi [Buisman] Nannf.) in the Prairie provinces in 1992.

dying trees, both residual old trees and young saplings, were
observed in 1992. In Nova Scotia, the disease continued to
intensify, evidenced by great numbers of dead and dying
trees. Infected trees were found for the first time in 1992 at
three locations, each representing a minor extension of the
distribution. These areas were Northport Beach, Cumberland
County, River Denys Centre, Inverness County, and at an
unnamed location also in Inverness County, south of both
Port Hood and Southwest Mabou. In Prince Edward Island,
diseased trees are becoming more common in the western
part of Prince County in the areas with the longest history of
Dutch elm disease. No infected trees were found in either
Queens or in Kings counties in 1992, where the disease was
found on one tree in 1988 and 1991, respectively. These two
trees were promptly removed and destroyed shortly after they
were identified as diseased.

Ontario

Dutch elm disease was noted as a serious problem
throughout the Southern Region in 1992. Young elm trees
10-15 cm in diameter growing along roadsides and fence
lines seem to be very susceptible to the disease. Numerous

dead and dying elm trees were observed at various locations
in the Kemptville, Tweed, Midhurst, Maple districts,
throughout the Niagara and Kitchener areas of the
Cambridge District and much of the Aylmer District. A
survey of ornamental trees in the town of Fort Frances, Fort
Frances District, Northwest Region, indicated that 3% of the
trees had symptoms typical of Dutch elm disease.

Manitoba

In Manitoba, 42 communities participated in the 1992
cost-shared Dutch elm disease (DED) program involving
Manitoba Natural Resources and individual municipalities.
This program included sanitation pruning, basal spraying
with insecticide to reduce beetle vector populations, and
replacement plantings. The Elm Guard Program was con
tinued with a volunteer group assisting in the detection of
infected elms; The provincial survey detected a new infection
in Swan River extending the known range northward about
90 km. An aerial survey between The Pas and the Manitoba
Saskatchewan border found no new infections (Fig. 14).

In 1991-92, 16 000 diseased and hazardous elm trees
were removed in Manitoba. In 1992-93, another 13 400 trees
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will be removed: 5850 i Winnipeg, 247 in Brandon, and the
remainder in outlying communities. The reduction in the
number of infected elm trees in 1992 may be the result of the
cool, moist weather which reduced the level of stress for elm.
Overall, incidence ofDED tree loss is about 2%.

Saskatchewan

In Saskatchewan, three new locations were recorded
with infected elms: Brokenshell Creek west of Weyburn, and
in the towns of Carnduff and Carrot River. Detection of these
new infections was made possible through the cooperation of
the provincial Dutch Elm Disease Program staff, the
Saskatchewan Dutch Elm Disease Committee, and the
public. In 1992, intensive ground surveys were conducted in
the Estevan 2-km-wide buffer zone and in the Wascana
Creek area known to be infested west of Regina. In total,
70 elms were removed in the Estevan buffer zone and 60
were removed along Wascana Creek. In addition to ground
surveys, an aerial survey was done along the South
Saskatchewan River from Prince Albert to Diefenbaker Lake,
the western portion of Qu' Appelle River valley, and Moose
Jaw Creek and its tributaries. More aerial surveys are planned
for 1993.

Staff of the provincial DED Program distributed traps
baited with elm bark beetle pheromone (an attractant mainly
to the smaller European elm bark beetle, Scolytus
multistriatus [Marsh.]) to 29 communities for deployment,
which aided in the detection of elm bark beetles around these
communities. At least 12 specimens of S. multistriatus and
over 200 native elm bark beetles, Hylurgopinus rUfipes
(Eichh.), were trapped in Regina. Both species are important
vectors of the disease. No S. multistriatus was trapped at any
location, but a specimen of H. rufipes was collected in each
of two locations near Carrot River and at Outlook.

A bark-feeding weevil, Magdalis armicollis (Say),
which had been reported attacking elms in Saskatoon in
1991, caused similar injury to elms at Waskana Centre in
Regina in 1992. This weevil breeds under the bark of an
injured or stressed tree and girdles branches in the crown.
This species may also be a vector capable of transmitting the
fungus. The public education program was continued in
1992: workshops and radio, newspaper, and television adver
tisements were used to inform Saskatchewan residents about
Dutch elm disease.

In Alberta, surveys to detect its incidence were
conducted by the staff of Alberta Agriculture but no evidence
of the disease was found.

Forest Health Monitoring-ARNEWS

Forestry Canada's ARNEWS (Acid Rain National Early
Warning System) has been in place since 1984 to detect early
signs of damage to Canadian forests and to monitor changes

in forest vegetation and soils. ARNEWS plots are established
and assessed by the Forest Insect and Disease Survey (FIDS)
of Forestry Canada. The role of FIDS in ARNEWS is to
identify all types and degrees of forest damage, separating
damage caused by natural factors such as insects, diseases,
and weather, from anthropogenic factors such as
management practices and air pollution. FIDS personnel are
always on the lookout for unusual or unexplained forest
conditions and report on these conditions. To date, the health
of 18 conifer and 9 hardwood tree species has been
described. There has been no indication of a large-scale
decline in the health of our forests. In addition, few
symptoms of pollution have been observed and where such
pollution-like symptoms were noted, they could usually be
accounted for by natural factors.

Newfoundland

Seven plots were established in Newfoundland moni
toring black spruce, white spruce, balsam fir, and yellow
birch. The data collected in 1992 tracked the continuing
recovery of the conifers from spruce budworm damage and
noted traces of insect damage on fir and dieback on yellow
birch.

Maritime Provinces

In the Maritimes Region, in 1992, the 17 ARNEWS
plots were assessed in July to determine forest insect and
disease conditions, detect "acid rain" symptoms, observe
seed crops and premature change in foliage coloration, and
collect samples of ground vegetation. In August, detailed
assessments of all plots were carried out following the
procedures developed by the Maritimes FillS unit for the
national system.

Special attention is directed to the number of years that
conifers retain their foliage. A summary of needle retention
values obtained from the 309 locations assessed in 1992 is
presented in Table 5; the percentage of needles retained
decreases with the ageing of foliage, and the rate of the
decrease varied among tree species and between provinces.
These figures are provincial averages, and some of the loss is
attributable to feeding by defoliating insects. Similar infor
mation has been collected annually since 1985 to build a
database that will enable us to analyze possible changes.

Quebec

ARNEWS included 22 permanent sampling plots in
Quebec in 1992. Since 1985, Laurentian Forestry Centre
technicians have made two visits annually, one in the spring
(May-June) and a second after the middle of July. In the
course of this second visit, they perform a rigorous assess
ment of tree condition, using a health scale describing eight
stages of top-kill. At the same time, they assess the damage
caused by insects, disease, or abiotic agents.
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Figure 15. Condition of sugar maple (Acer saccharum
Marsh.) at Perthuis, Portneuf County, Quebec (plot 314),
from 1988 to 1992. Tree condition varies from acceptable
(class 3), deteriorating (class 4), severely deteriorating
(class 5), to dying (class 6).

In the majority. of the plots, tree condition has remained
stable since 1985. However, the condition of certain species
has improved in two plots and deteriorated in another seven.

For example, the sugar maples in Paul Sauve Park
(plot 308) that showed signs of dieback in 1988-1989 are
improving because of the decline of the pear thrips,
Taeniothrips inconsequens (Uzel). The defoliation caused by
this insect dropped from 45% in 1988 and 1989 to 10% in
1992. The white birch at Mount Megantic (plot 320) are
showing signs of deterioration. Codominant trees are the
most severely affected. The sugar maples at Perthuis (plot
314, Fig. 15) have shown signs of dieback since 1990. For
several years, the stand has shown abnormal leaf coloration.
In 1992, 8 of 17 oaks showed the same abnormal coloration,
which is as yet unexplained. The red oak at Mount Saint
Hilaire (plot 312) continue to deteriorate. Eight of the
28 oaks located within the plot and surrounding areas are
severely affected (class 5), dying (class 6), or dead (class 8).
Special monitoring of this plot will continue in the years
ahead.

Large numbers of red spruce are found as well in four
sampling plots in Quebec. They are deteriorating in two of
these plots, at Lake Tremblant (plot 305, Fig. 16) and at
Armagh (plot 323). No explanation for the deterioration has
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the death of 13 trees in recent years. White pine had poor
vigor in plots in Hungerford Township, Tweed District and
Erin Township, Cambridge District, and on jack pine in Cane
Township, Kirkland Lake District. Symptoms included
sparse, small needles and a lack of retention of foliage for
more than 3 years. Light soils and stress from previous years'
drought along with unusually cool weather conditions in
1992 may be the cause. Symptoms of oak decline were
evident in a plot in Sproule Township, Algonquin Park
District, where 70% of the red oak trees had dead branches
within the living crowns and two trees died. The condition
was caused by a combination of several years of drought,
poor site, and past defoliation by forest tent caterpillar.

The root rot Armillaria ostoyae (Romagn.) Herink was
associated with the death of five white birch trees in a plot in
Hyman Township, Sudbury District. Damage by gypsy moth,
eastern gall rust, leaf spot diseases, anthracnose, and needle
cast diseases was observed but caused no significant damage.
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Figure 16. Condition of red spruce (Picea rubens Sarg.)
at Lake Tremblant, Mont Tremblant Park, Quebec (plot 305),
from 1988 to 1992. Tree condition varies from acceptable
(class 3), deteriorating (class 4), severely deteriorating
(class 5), to dying or dead (class 6-8).

been determined to date. The condition of the red spruce is
stable at Lac aux Castors (plot 304) and improving at Mount
Megantic (plot 320). The balsam fir at Lac des Sept-Freres
(plot 303) are also showing slight deterioration; the propor
tion of trees affected (class 4) has risen from 0% in 1989 to
28% in 1992. The black spruce at Albertville (plot 326) are
also showing signs of deterioration. For example, in 1989,
84% of the trees were classified as healthy (class 3), but in
1992, this percentage declined to 46%. No symptoms of leaf
disease were found in this sampling plot in 1990; in 1992,
however, all but one of the trees showed such symptoms.
Finally, the condition of the red pine in Parc du Bic (plot
324) is showing slight improvement, although leaf diseases
rose from trace levels in 1991 to light in 1992. This plot will
be monitored carefully in the years to come.

The ARNEWS network has lost several sampling plots
in Quebec since its establishment in 1984-85. This year, four
plots were established to replace those destroyed. Budget
cuts this year delayed the creation of eight new plots north of
the current plots. Potential sites have, however, been located.

ONTARIO

The Ontario portion of the ARNEWS system consists of
27 plots located in various zones of acid deposition in stands
of the major commercial tree species. No symptoms of acid
rain damage were observed in 1992, but other damaging
agents were detected.

The spruce budworm caused 70% defoliation of balsam
fir and 12% defoliation of black spruce at one plot in Fowler
Township, Thunder Bay District. White spruce in Gloucester
Township, Kemptville District, sustained approximately 60%
defoliation, and defoliation averaged 10% on black spruce in
plots at Margo Lake, Geraldton District and Sandel Lake,
Sioux Lookout District.

White pine blister rust, Cronartium ribicola J.C. Fischer,
was recorded on three trees in the plot in Hungerford
Township, Tweed District, and is the principal factor causing

NORTHWEST

Twelve plots were established in the Prairie provinces:
four in Manitoba, three in Saskatchewan, and five in Alberta.
In 1991, five new plots were established: one in
Saskatchewan, two in Alberta, and two in the Northwest
Territories including trembling aspen and white spruce as the
dominant species in the latter four plots.

During August and September, the plots were assessed
for symptoms of acid rain and pests, but no acid rain symp
toms were detected. One important pest in Manitoba was
western gall rust, Endocronartium harknessii (J.P. Moore)
Y. Hirats. In Saskatchewan, pests observed were dwarf
mistletoe, Arceuthobium americanum Nutt. ex Engelm.;
large aspen tortrix; and spruce budworrn. In Alberta, pests
observed included armillaria root rot, Armillaria ostoyae
(Romagn.) Herink.; atropellis canker, Atropellis piniphila
(Weir) Lohman & Cash; northern pitch twig moth, Petrova
albicapitana (Bsk.); tar spot needle cast, Davisomycella
ampla (1. Davis) Darker; and large-spored spruce/Labrador
tea rust, Chrysomyxa ledicola (Peck) Lagerh. Tree mortality
in all plots was within the normal range of 1-2% and was
attributed to armillaria root rot (one tree), atropellis canker
(one tree), and crowding (one tree).

PACIFIC

No symptoms attributable to acid rain were observed in
1992. During 1992, an additional 12 plots were established to
improve representation of forest types in the region. Tree
mortality was 2% and was caused by natural suppression of
understory trees, blowdown, and secondary bark beetle
attacks of weakened trees. The highest number of trees that
died in 1992 was at Salt Spring Island where 4% of the
original plot trees died from natural thinning. Three percent
of the trees died at the Capilano watershed plot, 4% at the
upper Seymour River plot, and an additional 1% of the plot
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QUEBEC

Figure 17. Percentage of dominant and codominant trees
with 15% and less crown death in managed and natural
maple stands in Quebec from 1988 to 1992.

measurement of dieback and leaf density, using AMP
methodology, was adopted in 1991. Dieback on the four plots
is just below 10%, having increased by an average of 1.4%
from 1991. However, leaf density also increased marginally
which may indicate an improvement in the health of the
trees. Trees also remained in good condition on the five
maple plots in Prince Edward Island. Although technically
not part of the network, the Prince Edward Island maple plots
are assessed by NAMP methodology.
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All field work in Quebec is performed jointly and on an
equal basis by forestry technicians from Forestry Canada and
the Quebec Ministry of Forests. Of the 24 sampling plots
assessed annually, 12 are located in managed sugar maple
stands, while the other 12 are in natural stands. The results
presented in this report relate to the situation of the dominant
and codominant trees only in the plots under study.

The amount and progress of top-kill (dieback) do not
differ significantly in the managed sugar maple stands and
those left in a natural state. The same situation is observed in
all of the 190 plots covered by the project. By top-kill, we
mean the estimated proportion of dead branches throughout
the crown of the tree, excluding those not attributable to
dieback.

In 1992, the majority of the trees fell into the 5% class,
that is, they showed between 1% and 5% top-kill. However,
this class contained 9% and 7% fewer trees in the managed
and natural maple stands, respectively, than in 1991. This
year, these trees have moved into the 10% (5-15%) class for
top-kill.

Moreover, since trees with 15% or less top-kill are in an
acceptable state of health, our figures for healthy trees in
managed and natural maple stands are 92 and 97%, respec
tively (Fig. 17). For all practical purposes, these values are
unchanged since 1991. Since 1988, the general health of the
maple stands monitored in the context of this project has
improved considerably and has remained at a relatively high
level for the past 3 years. Similarly, the difference between

During the 1980s, a decline in the appearance and health
of sugar maple stands resulted in surveys of maple stands to
determine the causes. Results indicated that no single factor
--elevation, management practices, tapping, insects, or
diseases-adequately explained the observed damage.
Therefore, a research project was initiated in 1986 to
determine the cause of the damage. This joint project was
developed by the provinces of Ontario, Quebec, and New
Brunswick with the United States Forest Service and several
states (Maine, Massachusetts, Vermont, New Hampshire,
Michigan, and Wisconsin). The objectives are to determine
the rate of change in the condition of sugar maple trees and
whether the change is affected by pollutants, management
systems, or the initial level of decline.

There was a major peer review of the program in 1992
which confirmed the methodology and progress of the
project and recommended its continuance for an additional
5 years.

trees at the Coquitlam watershed, with 1% of the trees pre
viously dead. At the remaining five plots in the Vancouver
Region, tree mortality since establishment averaged 14%
(range 0-42%) from natural thinning, snow damage, blow
down, and bark beetles attacking trees stressed by drought.

Foliage on more than half the amabilis fir at three plots
in the Vancouver Region were infected by a needle blight
fungus, Phaeocryptopus nudus (Peck) Petro Near Penticton,
plot trees were lightly, moderately, and occasionally severely
defoliated by western budwonn. There was no new tree
mortality or evidence of significant change in the condition
of trees or ground cover in the remaining plots near Terrace,
Prince George, Quesnel, Castlegar, and at two plots near
Vancouver.

Many factors including a wide range of insects and
diseases as well as climatic factors such as drought and
regional air pollution contribute to forest decline. Although
Forestry Canada continues to monitor forest health and
continues to be concerned about potential acid rain and long
range transportation of air pollutants, no direct link or scien
tific evidence of any damage caused by acid rain in western
forests has yet been established.

Forest Health Monitoring
North American Maple Project (NAMP)

MARITIMES

The results show that, on average, sugar maple dieback
and crown density changed little in the Maritimes since the
plots were established. The results are similar for managed
sugar bushes and unmanaged stands and for different zones
of pollutant deposition. In Nova Scotia, tree condition at two
sugar maple plots and one red maple plot remained largely
unchanged with some deterioration in a third plot. The
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the amounts of top-kill in the managed and natural maple
stands, which was relatively large when observations began,
has narrowed considerably.

Another parameter assessed in this project is crown
transparency, or the average proportion of the foliage through
which the sun's light is visible. This provides a measurement
of leaf density and opacity. In 1992, the maples observed
were classified primarily, and in virtually equal numbers, in
the 10 and 20% transparency classes (Fig. 18). In other
words, 20% of the trees have moved from the 10% class to
the 20% class since last year. We believe that this parameter
represents an accurate reflection of the tree's reaction to the
environmental conditions of the current year, and therefore
interpret the current situation as a consequence of the cool,
dark, rainy weather that prevailed throughout Quebec this
summer.

This parameter, while sensitive to present conditions,
does not, however, reflect the tree's reaction in terms of top
kill. The annual variations in transparency (Fig. 19) are not
consistent with the observed level of top-kill (Fig. 17). Trans-

parency is thus believed to indicate the stress on a tree but
not measure its impact in terms of reduced vigor.

Finally, two special situations were noted this year. In
the managed sugar maple stand at Perthuis, north of Saint
Raymond (Portneuf), top-kill in 9 of the 54 trees (17%) in
this group of dominants and codominants increased by two
classes this year. Top-kill levels in the network's other plots
appear, however, to be stable.

Finally, for the first time in 5 years of observation in the
context of this project, we observed 15-20% defoliation in
one of our plots, located near Auclair (Temiscouata) in
natural forest. Both situations will be monitored closely next
year.

ONTARIO

The 1992 results in the Ontario plots show that 94% of
all dominant and codominant maples sustained zero-to-Iow
levels of dieback (0-15%), which is similar to results since
1988. There was no significant difference in tree condition in
sugarbush or nonsugarbush plots or between differing
deposition zones.
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Abiotic Damage
Abiotic damage is considered to be that not attributable

to an insect or disease organism. Damage consists of the
effects of tree blowdown and weather damage such as frost,
drought, winter drying, and damage by mammals. Abiotic
damage is reported from some regions and in others it is
considered separately or is included with other types of
damage.

Figure 19. Levels of transparency (low, medium, high) of
sugar maple (Acer saccharum Marsh.) in managed and natu
ral stands in the 24 study plots in Quebec from 1988 to 1992.
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Figure 18. Comparison of transparency between dominant
and codominant trees in managed and natural maple stands
in the 24 study plots in Quebec in 1992.
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NEWFOUNDLAND

Winter drying occurs when sun and wind combine to
overheat portions.of the tree above the snow line. Winter
drying was common and widespread throughout much of the
province in 1992. Pines in Bay Roberts, Spaniard's Bay, and
Tilton Barrens were severely affected with up to 80% of the
foliage turning red. Severe winter drying of black spruce
occurred in the Hogans Pond area near St. Phillip's where up
to 80% of last year's foliage was affected and on the Mount
Scio Road where 70% of the foliage was affected on 10% of
the trees.

A high incidence of winter drying of balsam fir occurred
on the Northern Peninsula from Sally's Cove to Daniel's
Harbour and near St. Anthony where moderate damage
occurred on a few hectares of regeneration. In a Sitka spruce
plantation near Stag Lake in western Newfoundland, 30% of
the foliage was affected on 70% of the trees. Dead tops and
stunted growth were present. Winter drying affected 15% of
the trees on most balsam fir regeneration in a 70-ha area near
Highlands River.

In Labrador, a high incidence of winter drying affected
50% of the foliage on 25% of the young jack pine in a planta-
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tion near Big Rock Junction on the South Branch Road.
Some evidence of this condition was also observed in planta
tions near Echo Lake, Peters River, and on Churchill Road,
but damage was recorded as light. Light damage also
occurred on scattered balsam fir growing along many of the
river banks and lakeshores in eastern Labrador and was
especially noticeable along Paradise River near Paradise and
west of Beaver Brook on the Churchill River.

Frost damage occurred on black spruce trees in the
Hogans Pond Road area near St. Phillip's with up to 80% of
the new foliage affected. Up to 70% of the new shoots on
some trees in the Blue Gulch Pond Road area near Pasadena
were also damaged by frost. Damage was observed on trees
at the junction of Noel Paul's and Lake Ambrose roads in
central Newfoundland where the incidence of damage was
100% and 40% on balsam fir and black spruce, respectively.
The total area affected was approximately 4 ha. Light
damage to black spruce was observed near Rocky Harbour
and South East Arm on the Northern Peninsula and Thorburn
Lake Provincial Park in eastern Newfoundland. Frost damage
on balsam fir was recorded on 30% of trees examined on
Swanger Cove Road, Bay d'Espoir, and up to 40% of the
trees examined north of Bernards Brook near Head of Bay
d'Espoir. Severe frost damage occurred on current foliage of
approximately 50 ha of balsam. fir and black spruce
regeneration and saplings near Lloyds Lake in western
Newfoundland. A late spring frost killed the majority of
eastern larch seedlings growing at the provincial forestry
nursery at Happy Valley, Labrador. Frost also damaged 25%
of the current foliage on 90% of japanese larch in a small
plantation near Muskrat Lake. A low incidence of frost
damage was found in most of the jack pine plantations on
South Branch and Churchill River roads causing leader
mortality on a few trees. Frost was also responsible for light
damage to the current foliage of balsam fir regeneration
along Caribou River and Grand Lake roads.

A windstorm occurred in eastern Newfoundland in early
October causing severe damage to urban, ornamental, and
natural trees. The Avalon Peninsula experienced gusts up to
120 kIn per hour and was severely affected. Valuable orna
mental and native trees in and around the St. John's area with
diameters up to 75 cm and heights up to 15 m were blown
down. Some of the trees were estimated to be more than
100 years old. Previous storms of this magnitude have
occurred but usually much later in the year when the ground
was frozen and the trees had shed their foliage resulting in
little or no damage. During the 1992 wind storm, an esti
mated 4000 trees toppled over because of the soft ground
from previous rain, lack of frost, and the great resistance to
the wind by the crowns of foliated trees.

ONTARIO

Frost damage to developing foliage was widespread in
orthern Ontario in 1992. The most severe occurred in the

Chapleau, Timmins, Kirkland Lake, Cochrane, and Hearst
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districts, where aerial surveys disclosed patches of damage as
large as 5500 ha. While most species were affected to some
degree, balsam fir and balsam poplar sustained the most
severe damage, with defoliation often in the 100% range.
Damage to other species was generally lighter, in the 30%
range. Severe frost damage also occurred in the central part
of the province, with hardwood stands in Algonquin Park,
Bancroft, North Bay, Parry Sound, and Sudbury sustaining
widespread foliar damage. Red oak was particularly hard hit,
with foliar damage ranging from 60 to 100%. Some stands
did not refoliate until late June. This added stress was prob
ably a factor affecting the hardwood decline that was
prevalent in this part of the province. Frost damage was
widespread but much less severe in the Midhurst,
Cambridge, and Aylmer districts of southern Ontario.

Drought conditions in 1991 continued to affect trees in
the Kenora and Dryden districts of northwestern Ontario.
Aerial surveys showed that trees on poor sites continued to
die in an area between Dogtooth Lake, Kenora District, and
Segise Lake, Dryden District. Jack pine was most affected,
with pockets of dead and dying trees up to 20 ha recorded.
Drought in previous years (1988-90) and to a lesser extent in
1991 is a major factor in the forest decline conditions in
some areas of southern Ontario.

SASKATCHEWAN AND ALBERTA

Winter damage showing as red belt injury was observed
in Alberta, on the west-facing mountainsides abo e Fiddle
River in Jasper National Park. The damage is caused by rapid
changes in temperatures.

Frost damage occurred in several areas of Saskatchewan
and Alberta. Late spring frost was the most devastating
abiotic factor affecting new buds and shoots of spruce, new
foliage of aspen, and flower shoots and buds of balsam
poplar. Frosts occurred during mid- to late May when tem
peratures dropped to -4 to -6°C. Aspen, white and black
spruce, and balsam poplar were severely affected in many
areas of Alberta and Saskatchewan. Aspen foliage turned
brown or the crown died in east-central Alberta, in Delburne,
St. Paul, and Vermillion, and in west-central Saskatchewan,
in Meadow Lake. These areas were subjected to forest tent
caterpillar defoliation during the 1980s as well as late frost in
1986 and 1987, which may have increased the susceptibility
of these trees to the late frosts that occurred this year. Other
areas of Alberta where aspen growth was poor and/or die
back occurred were around the Wapiti River and Grande
Prairie, and between Entwhistle and Drayton Valley.

Drought affected forest trees around St. Paul, Alberta, in
eight consecutive growing seasons, and trees in the area show
symptoms of stress. Extensive jack pine mortality was ob
served southeast of St. Paul in Whitney Lakes Provincial
Park and the surrounding forest (about 2500 ha). Drought
conditions may have also predisposed the aspen in this area
to frost damage.
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Storm damage affected areas of Jasper National Park in
Alberta, and Mt. Robson Provincial Park in British
Columbia. Storm damage resulting from wind and wet snow
was observed between Jasper and Yellowhead Lake along
the north-facing slopes of the mountains. Damage included
yellowing of needles and dieback on lodgepole pine.

BRITISH COLUMBIA AND YUKON

Discoloration of seedlings, young conifers, and mature
deciduous stands caused by weather conditions including
frost, winter drying, and snow was common in three forest
regions but was less widespread and severe than in the
previous 3 years in the Yukon Territory.

Climatic injury to conifers in 1992 was most severe and
widespread in the Prince Rupert Region, where desiccation
and late frost severely discolored all but the current foliage of
up to 75% of the immature plantation spruce, pine, and
hemlock. This resulted in premature drop of the foliage.
Occasionally new shoots on spruce, alder, cottonwood, and
herbaceous plants in low lying areas were also discolored.
Late frost killed the new flush on alpine fir in exposed stands
near Quesnel in the Cariboo Region. Elsewhere in the region
only half the buds flushed this year where late frost had also
killed the new buds the previous year. Frost killed newly
emerged foliage on trembling aspen over several hundred
hectares east of Valemount in the Prince George Region
where periodic heavy snowfall accompanied by thawing and
freezing also caused bent and broken stems of pine and larch
in plantations at widespread locations. Winter drying dis
colored up to 90% of the immature pine in stands in parts of
the Okanagan Valley and near Kamloops, where stem
breakage was also common.

Climatic injury to conifers in the Yukon Territory was
much less severe and widespread in 1992 than in 1991. Low
temperatures, often accompanied by strong winds, caused
moderate and occasionally severe needle discoloration of
lodgepole pine along the Atlin road near the British
Columbia border and to a lesser extent south of Whitehorse.
Terminal and branch dieback and occasionally mortality of
spruce and to a lesser extent other conifers attributed to
climatic injuries has occurred for at least 5 years, mostly
from Whitehorse to Carcross and to a lesser extent along the
Akan and Klondike highways and between Stewart Crossing
and Carmacks.

Feeding damage and mortality of recently planted
conifers by a variety of mammals was common in the
Kamloops and Prince Rupert forest regions and the Yukon
Territory, but declined elsewhere following a significant
increase in 1991.

Meadow voles, Microtus sp., killed 15% and stripped an
additional 74% of the seedlings at a site north of Terrace in
the Prince Rupert Region. About 18% of the spruce seedlings
were dead and 48% damaged in a re-survey of a second site.
Lower stems, branches, and terminals of up to half the

4-year-old lodgepole pine were debarked in a 50-ha planta
tion and on 20% of the seedlings at a second site south of
Kamloops. About 7% of the seedlings in a fill-pIa ted site
were girdled and killed near Radium in the Nelson Forest
Region.

Porcupines, Erethizon dorsatus Allen, chewing patches
of bark from stems and branches killed young and semi
mature conifers particularly in the western part of the Prince
Rupert Region. This has been a significant factor in reducing
stocking levels particularly in spaced lodgepole pine and
western hemlock stands. Tree mortality, top-kill, or stem
debarking was again common in 1992. Damage was recorded
in 30 stands in six regions and affected 11 % (range 1-50%)
of the stems of six species of conifers. Additionally, 70% of
the mature lodgepole pine but no western hemlock were
totally or partially girdled in three stands near Aiyansh, north
of Terrace.

Immature cones stripped by tree squirrels, Tamiasciurus
sp., resulted in partial girdling of branch tips on about 40% of
the pines in southwestern parts of the Yukon Territory and
adjacent areas in northern British Columbia. Increased
populations in the Kamloops Region severely debarked
patches of young lodgepole pine east of Vernon. Sunflower
seeds had been distributed as an alternative food source to
reduce damage.

Removal of patches of bark from conifers by black
bears, Ursus americanus Pallas, continued in parts of four
regions, but usually fewer than 5% (range 1-9%) of the
conifers were damaged and fewer than 2% were killed. Tree
mortality following cumulative years of damage in young,
spaced lodgepole pine can exceed 10% of the stand.

Declines and Stress-Related Disorders

NOVA SCOTIA

Chlorotic foliage has been observed since 1985 on white
spruce trees near Loch Katrine, Antigonish County, Nova
Scotia, in an uneven-aged stand of about 20 ha. The current
foliage is green, but all older needles on affected trees exhibit
various levels of yellowish discoloration. Not all trees in the
stand are affected, but trees from all age-classes have similar
symptoms. Yellowing is more prominent on the upper
surface of needles than on the underside. Needle retention of
older foliage is less than normal. Some of the trees have thin
crowns and a few have died. Since 1988, there has been a
slight but gradual increase in the size of the affected area.
The cause of this condition is unknown but insects or
diseases do not appear to be involved. Neither foliage nor
soil samples, collected in 1987, showed major differences
between affected and nonaffected areas which might explain
the chlorotic foliage. The average annual radial increment
during 1984-87 was reduced by 35% compared with growth
in the preceding 10-year period. The stands affected are on
shallow soil in an area of former agricultural activity. The



"old field" spruce succession scenario is being considered as
a possible cause of the poor health of the trees.

In 1992, chlorotic foliage was present again, at levels
similar to those observed in 1991. There was no expansion in
the size of the affected area. Two plots were established in
1990 to obtain more detailed infonnation on the stands and to
monitor changes. One plot is in a stand of mature and over
mature trees, the other in a nearby immature stand. The first
tree mortality occurred on the mature plot in 1992. Spruce
beetle killed 8% of the plot trees; an additional 12% of the
trees are under attack. The damage caused by spruce beetle
clearly indicates that these trees are under stress. On the
immature plot, 6% of the trees died in 1991 and an additional
4% died in 1992. However, all dead immature trees were in
the suppressed category and mortality was attributed to
natural thinning. There has been a slight improvement in tree
condition classes in both the mature and the immature stands
since 1990, which indicates an overall improvement in the
health of these trees. Needle retention was better on the
young trees than on the older ones. Needle discoloration
appears to be decreasing in the mature stand while increasing
on the immature stand.
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NEW BRUNSWICK

Recurring, early, and usually severe foliage browning
and premature leaf fall along the Bay of Fundy has caused
deterioration of white birch trees in this area. The cause of
the condition, first reported in 1979, is not known, but insects
and diseases have been ruled out and some type of pollution
is suspected as the causal agent. Multidisciplinary research
was initiated in 1986 to investigate possible causes, and there
are now indications that coastal acid fog and ozone are major
contributing factors.

In 1992, there was no noticeable foliage browning of
white birch along the Bay of Fundy in New Brunswick or
along the Cumberland County shores of Nova Scotia. A few
trees had a trace of browning from birch leafminer, birch
skeletonizer, or septoria leaf spot, but most trees looked
green and exhibited good shoot growth. Tree condition has
been assessed annually since 1982 on permanent plots
(Fig. 20). The results indicate that the improvement in the
condition of surviving trees, first noted in 1989, continued in
1992.
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Figure 20. White birch (Betula papyri/era) condition along the Bay of Fundy, New Brunswick, from 1982 to 1992.
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Leaf browning of birch was observed in central, north
central, and eastern Nova Scotia. Foliage browning was
generally at light levels and was mostly associated with
septoria leaf spot. An average of 48% of the leaves were
affected in 1992, compared with an average of 83% last year.

ONTARIO

Several years of drought combined with poor site and
defoliation by forest tent caterpillar and/or gypsy moth have
damaged hardwoods in central Ontario. Damage was ob
served on trembling aspen, sugar maple, beech, white ash,
black cherry, and red and white oak, and most seriously on
red oak. A large area was affected and included parts of Parry
Sound, Midhurst, Bancroft, and Tweed districts; however,
oak grows in scattered stands and the damage was sporadic.
Red oak mortality ranged from 8 to 90%, with most sur
viving trees having average crown dieback from 23 to 53%.
At several locations in Parry Sound, Bancroft, and Midhurst
districts, examination of beech, black cherry, trembling
aspen, white ash, and sugar maple had low mortality but
crown dieback up to 28%. White birch was severely damaged
in the northern Parry Sound District, with one stand sus
taining 51 % mortality. Numerous sugar maple stands in
Keppel Township, Midhurst District, had dieback, with
mortality of 75% reported in one 10-ha semimature stand.
This is the same general area where widespread sugar maple
dieback and decline occurred following a forest tent
caterpillar outbreak in the 1970s.

ALBERTA

Balsam fir mortality has been noted in Slave Lake,
Athabasca, Lac La Biche, Whitecourt, and Grande Prairie
forests for the past several years and was reported in
Manitoba and Saskatchewan in 1991. Forestry Canada was
asked by the Alberta Forest Service to investigate the cause
of this mortality.

Balsam fir can be found dying singly or in patches of
varying sizes within these forest districts. In 1992,
permanent, fixed-area plots were established in stands in
Slave Lake Forest and in Winston Churchill Provincial Park
near Lac La Biche. These plots were established to monitor
the health of the trees, to determine mortality rates, and to
investigate the cause of mortality. Dead and dying balsam fir
from within and outside the plots (a total of 163 trees) were
examined for signs and symptoms of insect and disease.
There was no evidence of defoliation or disease in the stems
of the trees. Armillaria root rot was found in 79% of the dead
and dying trees; the species involved were Armillaria
ostoyae (Romagn.) Herink and A. sinapina Berube &
Dessureault. It is unknown at this time whether armillaria
root rot W(j.S responsible for the mortality or was secondary in
nature. Also, some recently dead trees had bark beetle
(species unidentified) and bark weevil (Pissodes sp.) infesta
tions in the lower boles and root collar area, but these were

believed to be secondary. This balsam fir mortality was
similar to a condition reported in the Maritimes as Stillwell's
Syndrome, which was associated with spruce budworm
defoliation. Balsam fir mortality in Alberta in 1992 was not
associated with spruce budworm defoliation.

Surveys of Nursery and
Greenhouse Pests

MARITIME PROVINCES

Although a wide variety of pest-related problems were
encountered in Maritime forest nurseries in 1992, the most
serious problems observed relate to overwintering injury and
the deterioration of 2-year-old stock. Severe overwintering
injury to container crops occurred in a nursery in New
Brunswick and in another in Nova Scotia. Seedlings raised in
greenhouses were placed outside for overwintering without
being properly "hardened off." The fact that the New
Brunswick nursery had an extremely cold winter, with soil
frozen to more than 1.5 m deep, and that the Nova Scotia
nursery had no significant snow cover until late in the winter
contributed to the problem. Interestingly, in the Nova Scotia
nursery, while heavy damage occurred among seedlings
raised in "multipots," damage was minimal among seedlings
raised in "jiffy pots." Losses were reduced in both situations
by holding the seedlings and allowing them to recover rather
than outplanting them in the spring. In Prince Edward Island,
vigorously growing 2-year-old container seedlings had root
bound plugs, early bud set, and other problems, probably due
to water management schedules.

Tarnished plant bug, Lygus lineolaris (P. de B.), was
found for the first time in the Forestry Canada-Maritimes
Region greenhouse, on experimental cloned seedlings of
white spruce. White spruce seedlings were also infested with
fungus gnats, Mycetophilidae. Twig aphids, Mindarus sp.,
infested black spruce seedlings in New Brunswick. All of the
reported problems with fungi occurred in Nova Scotia: gray
mold, Botrytis cinerea Pers., was present in holding areas, on
tall, overcrowded black spruce seedlings; smothering fungus,
Thelephora terrestris Ehrh. :Fr. grew among black spruce
seedlings also in holding areas; and a cup fungus,
Lamprospora sp., was present on Norway spruce container
"plugs" in a greenhouse.

QUEBEC

Certification inspections help to prevent the spread of
insects and diseases. They are performed primarily on parcels
of plants for use in reforestation, but also on parcels shipped
to other nurseries for storage or transplanting. In 1992,
1007 parcels, representing a total of 280 million plants from
47 different nurseries, were inspected. Of these parcels, 35%
proved to be insect- and disease-free. The others were in
fected by at least one pest or had been damaged by one or
more agents of abiotic origin. The various predatory agents



identified in the course of certification inspections led to the
loss of nearly 7 million plants. Even so, these losses are
underestimated, since they frequently include only the
percentage of plants affected by an organism. The number of
plants eliminated by triage is markedly higher than the
number of plants affected. In addition, losses below the
established tolerance thresholds occur.

Strawberry Root Weevil
Otiorhynchus ovatus (L.)

This insect was found in 13 nurseries in 10 adminis
trative regions, primarily in bareroot stock. Losses were low,
except in one Laurentian Region nursery where large
numbers of white spruce container stock were affected.
Triage of this stock led to the destruction of 319 000 plants.
The other nurseries had losses of less than 2% in parcels of
white spruce, black spruce, Norway spruce, red spruce, and
jack pine.

Black Vine Weevil
Otiorhynchus sulcatus (F.)

This insect, which was found only in the Gaspe
Magdalen Islands region in 1991, was reported in the spring
of 1992 in seven nurseries in the following administrative
regions: Lower St. Lawrence, Quebec City, Mauricie-Bois
Francs, Eastern Townships, and Gaspe-Magdalen Islands.
The insect was found in parcels of black spruce, white
spruce, red spruce and Norway spruce, yellow birch,
tamarack, and jack pine. A parcel of 20 000 severely infested
white spruce from a nursery in the Eastern Townships region
had to be destroyed. Requests for triage were received from
two other nurseries, one in the Quebec City region and the
other in the Gaspe-Magdalen Islands region. These requests
led to the destruction of 956 000 plants.

Frost damage to roots produced the largest plant losses,
involving over 3.7 million plants. It was identified in
34 nurseries, and 149 parcels of plants were affected. The
damage was not detected because of the early shipment (in
late April or the first half of May) of some parcels of plants.
Large losses were reported in the Lower St. Lawrence,
Saguenay-Lac-Saint-Jean, Mauricie-Bois-Francs, Abitibi
Temiscamingue, and Chaudiere-Appalachian regions.

Gray Mold
Botrytis cinerea Pers.

Gray mold caused few losses. It was reported in
19 nurseries but only 2, in the Lower St. Lawrence and
Chaudiere-Appalachian regions, experienced severe losses.
Triage eliminated 90 000 severely affected plants. Snow
molds and other molds were observed in 12 nurseries; in
contrast to 1991, however, only 5 nurseries had parcels with
severely affected plants. Only small numbers of plants were
affected.

Surveys of Nursery and Greenhouse Pests 39

Inspections performed in the fall of 1991 had forecast
losses attributable to root rot by Cylindrocarpon destructans
(Zinss.) Scholten, Cylindrocladium scoparium Morg.(=
Cylindrocladiumfloridanum Sobers & Seymour, and
Fusarium spp. in parcels of plants for use in 1992 reforesta
tion programs. The disease was reported in all nurseries
shipping coniferous bareroot stock, except for one in the
Eastern Townships region. It caused major losses
(1.6 million plants) in four nurseries in the Lower
St. Lawrence, Saguenay-Lac-Saint-Jean, Quebec City, and
Abitibi-Temiscamingue administrative regions. To deter
mine the effectiveness of triage and to correct the situation,
post-triage inventories were conducted on the most seriously
affected parcels of plants from two nurseries. These triages
eliminated over 75% of the affected plants, except in one
parcel where only 48% of the affected plants were elimi
nated.

Damage by the tarnished plant bug, Lygus lineolaris (P.
de B.), was found in container stock from 17 nurseries in 9 of
the 12 regions with forest nurseries. It was not found in the
Outaouais, Abitibi-Temiscamingue, and Lanaudiere regions.
The species affected were white spruce, Norway spruce,
black spruce, jack pine, and white pine. Treatme ts to control
the tarnished plant bug had been conducted in 1991 in one
nursery in the Laurentian region and another in the Saguenay
-Lac-Saint-Jean region; in 1992, only one lightly infested
parcel of plants was reported in one of these nurseries.

ONTARIO

The Ontario FIDS Unit regularly surveys the 10 forest
tree nurseries during the field season to assist OMNR nursery
personnel in the detection of insect, disease, and abiotic
problems. Nurseries at Thunder Bay, Chapleau, Gogama, and
Midhurst were officially closed in 1992. Although growing
stock at these nurseries was reduced, the remaining trees
were examined as usual.

No major pest problems were reported in the northern
nurseries (Thunder Bay, Dryden, Gogama, Swastika,
Chapleau, and Thessalon). Winter drying caused 30% foliar
damage on eastern white cedar at Dryden and Swastika
nurseries and the yellowheaded spruce sawfly caused up to
60% defoliation of a few white spruce trees at Thunder Bay
Nursery. Although several other pest organisms were de
tected in the above nurseries, damage in all cases was less
than 5%.

The most serious damage in the southern nurseries
(Kemptville, Orono, Midhurst, and St. Williams) was caused
by frost which caused an average of 75% foliar damage on
red oak, white oak, and hybrid poplar at the Midhurst
Nursery. The seedlings later refoliated and little or no per
manent damage occurred. Frost also killed 85% of the leaders
on European larch and frost heaving killed 30% of Norway
spruce in the Orono Nursery. The spruce budworm caused
30% defoliation in windbreaks of European larch and less
than 10% defoliation in a white spruce seed production area
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at Orono Nursery. The leaf anthracnose, Gnomonia leptostyla
(Fr.:Fr.) Ces. & de Not., caused 20% foliar damage to black
walnut seedlings, and oak leaf spot, Tubakia dryina (Sacc.)
B. Sutton, caused 85% foliar damage on 65% of red oak
seedlings at the Kemptville nursery. Cedar leafminers caused
light levels of defoliation to eastern white cedar windbreaks
at Orono, Kemptville, and St. Williams nurseries. Winter
drying caused 40% topkill of eastern white cedar seedlings at
Midhurst nursery. Several other insect, disease, and abiotic
agents were encountered but caused no significant injury in
the four nurseries.

ALBERTA

During July 1992, a pest survey was undertaken in
Alberta, at the Pine Ridge Forest Nursery near Smoky Lake,
Alberta. Nursery stock inspected included bareroot, 2-D and
3-D white spruce seedlings and container-grown white
spruce, and bareroot lodgepole pine seedlings. Additionally,
nursery seed orchards and other trees on the nursery were
inspected for pests.

In the seedling beds, up to 70% of the white spruce
seedlings had frost tip injury because of frosts during mid- to
late May. Throughout spruce and pine seedling beds there
was evidence of a damping-off disease, probably a Fusarium
species. The only insect observed was a woolly aphid which
was abundant on many developing shoots of white spruce,
but resulting damage was negligible. Some seedlings showed
evidence of root crown girdling, which may have been
caused by the strawberry root weevil, Otiorhynchus ovatus
(L.), although no adults or larvae were observed.

In the greenhouse where container-grown white spruce
was being grown, there was a low incidence of browsing of
terminal shoots (probably caused by mice) and some seed
lings succumbed to a damping-off fungus, again, probably
Fusarium spp.

Other tree species located in the nursery were damaged
by biotic and abiotic agents: white birch was infested with
birch leafminer, Fenusa pusilla (Lep.); green ash sustained
light frost injury; and aspen had cytospora canker
(Leucostoma sp.), venturia leaf and shoot blight (Venturia
macularis [Fr.:Fr.] E. Muller & v. Arx), and a gall-forming
insect (species unidentified) on a branch.

BRITISH COLUMBIA

In forest nurseries, 2-year-old western red cedar seed
lings were killed by infection by Keithia leaf blight,
Didymascella (Keithia) thujina (Durand) Maire, which had
caused significant losses in planted sites. About half a
million 2-year-old spruce seedlings were lost in storage due
to infection by the fungus Septoma sp. Seedling root rots,
Pythium sp., and Fusarium sp., and a shoot blight caused by
Botrytis sp. and Sirococcus strobilinus Preuss, also known as
Sirococcus conigenus (DC.) P. Cannon & Minter, were less
common.

Surveys of Seed Orchard Pests
MARITIME PROVINCES

There are three main categories of seed orchard pests:
those that damage the seeds or cones directly; those that
affect the trees and so affect cone and seed production
indirectly; and those, usually defoliators, that feed on
immature cones.

Spruce cone maggot, Strobilomyia neanthracina
Michelsen and S. appalachensis Michelsen, damage was
variable in 1992, much higher in some orchards and much
lower in others than in 1991. For example, the percentage of
white spruce cones S. neanthradna infested increased to
40% from 4% in 1991 in a New Brunswick orchard while
infestation decreased to 3% from 20% in 1991 in another.
The latter orchard had a very large cone crop in 1992.

Larch cone maggots, Strobilomyia larids Michelsen and
S. viaria (Huckett), together infested about 80% of the cones
in a larch orchard near Queensbury, York County,
New Brunswick, and another near Charlottetown,
Queens County, Prince Edward Island.

Spruce seed moth, Cydia strobilella (L.), adults were
caught in pheromone traps at all six locations in Nova Scotia
and at four of seven locations in New Brunswick. The mean
catch was higher than last year in both provinces. No moths
were caught at the two locations in Prince Edward Island.

Fir coneworm, Dioryctria abietivorella (Grt.), was more
evident than in 1991 in several white spruce and black spruce
orchards in New Brunswick. Spruce coneworm,
D. reniculelloides Mut. & Mun., was not caught in
pheromone-baited traps in any of the 18 spruce orchards
sampled.

Webspinning sawfly, Cephalda sp., infested a few white
spruce and black spruce grafts at an orchard near Parkindale,
Albert County, New Brunswick. Threelined larch sawfly,
Anoplonyx luteipes (Cresson), infested larch in an orchard
near Queensbury. Greenheaded spruce sawfly, Pikonema
dimmockii (Cresson), fed on black spruce grafts at
Parkindale.

Aphids, Mindarus sp., caused needle deformation and
discoloration in a white spruce orchard near Debert,
Colchester County, Nova Scotia.

Spruce spider mite, Oligonychus ununguis (Jacobi),
caused noticeable yellowing of 15-20% of black spruce trees
and a Phytoptid mite infested less than 5% of white spruce
trees in the same orchard at Parkindale.

ONTARIO

This survey, designed to develop an inventory of insect,
disease, and abiotic problems in seed orchards, was carried
out for the second year in 1992. The program includes
22 seed orchards: 6 white spruce, 11 black spruce, 4 jack
pine, and 1 white pine. Two visits are made each year, and
150 trees are scrutinized in each seed orchard on each visit.
The results of this year's survey follow.



The spruce budwonn was again the most prevalent
insect present in all 6 white spruce and 13 of 14 black spruce
seed orchards. The proportion of trees attacked ranged from
2.7 to 100%, with corresponding defoliation ranging from an
average of 1 to 20%. The most severe damage was in the
Pearson white spruce seed orchard, Thunder Bay District,
where 100% of the trees were infested, with 20% average
defoliation. The yellowheaded spruce sawfly, Pikonema
alaskensis (Roh.), was found in two white spruce and six
black spruce seed orchards. The number of trees infested
ranged from 1.6 to 8% and average defoliation of infested
trees varied from 1 to 10%.

The white pine weevil, Pissodes strobi (Peck), was
found in eight black spruce, three white spruce, four jack
pine, and one white pine seed orchards. The proportion of
leaders destroyed ranged from 1.3% in the jack pine seed
orchard in Hallam Township, Sudbury District, to 13.3% in a
black spruce seed orchard in the Island Lake Tree
Improvement area, Chapleau District.

The eastern pine shoot borer, Eucosma gloriola Heinr.,
was found in all four jack pine orchards as well as the single
white pine seed orchard. Incidence and damage were low at
three of the five locations, but the insect caused serious
damage in the jack pine seed orchards in Hallam and
Lumsden townships, Sudbury District, where 32.7 and 16.7%
of the leaders, respectively, were destroyed. The jack pine
budwonn was found in the same two locations, infesting
67% of the Hallam Township trees and 4% of those at the
Lumsden Township site. Defoliation, however, was very
light (2 and 1%) at both locations. Other insects encountered
but not causing any significant damage included the jack pine
tip beetle, Conophthorus banksianae McP.; the northern
pitch twig moth, Petrova albicapitana (Bsk.); the spruce
conewonn, Dioryctria reniculelloides Mut. & Mun.; and
spruce shootwonns, Zeiraphera spp.

The most commonly encountered diseases were the
spruce needle rusts, Chrysomyxa ledi (Alb. & Schwein.) de
Bary and C. ledicola (Peck) Lagerh., which were found in
five black spruce and one white spruce seed orchards.
Although the incidence was as high as 100% at two
locations, actual foliage damage was 5% or less at all sites.
Annillaria root rot, Armillaria ostoyae (Romagn.) Herink,
was found in four black spruce and one white spruce seed
orchards. The incidence was quite low, with the highest
count 6.6% at the Minnesabik black spruce orchard, Kenora
District; however, similar low levels of damage recurring
from year-to-year have a serious cumulative effect on planta
tions. Diplodia tip blight, Sphaeropsis sapinea (Fr.:Fr.) Dyko
& B. Sutton, infected 7.3 and 11.3% of the trees in the
Minnesabik and Ulster seed orchards, Kenora District. Other
diseases that were observed but that did not cause apprecia
ble damage included spruce cone rust, Chrysomyxa pirolata
(Korn.) Winter; western gall rust, Endocronartium harknessii
(J.P. Moore) Y. Hirats.; white pine blister rust, Cronartium
ribicola I.e. Fischer; needle cast diseases, Isthmiella
crepidijormis (Darker) Darker and Davisomycella ampla
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(1. Davis) Darker; and pine needle rust, Coleosporium
asterum (Dietel) H. Sydow & Sydow.

Damage by late spring frosts was prevalent in all six
white spruce, five black spruce, and one jack pine seed
orchards. The affected spruce plantations were all in north
western Ontario, where the heaviest damage occurred in the
Dawe white spruce orchard, Dryden District, and the
Partridge Falls black spruce orchard, Thunder Bay District.
Incidence rates at these locations were 95.3 and 74.7%, with
accompanying new shoot damage of 13.0 and 19.0%,
respectively. The single jack pine orchard affected was at
Aide Creek, Kirkland Lake District, where 5% foliage
damage was recorded on 1.3% of the trees. Chlorosis or
yellowing of foliage, which is usually site-related, was
recorded in five black spruce and two jack pine seed
orchards. The number of trees affected was quite low in all
cases, except for the Aide Creek jack pine orchard in
Kirkland Lake District, where 12.7% of the trees sustained
average foliar damage of 30%.

ALBERTA

A sampled white spruce seed orchard contai ed several
insect pests: spruce spider mite, Oligonychus ununguis (Jac.);
yellowheaded spruce sawfly, Pikonema alaskensis (Roh.);
white pine weevil, Pissodes strobi (Peck); and a Dioryctria
sp. All these species were present at low population levels
and caused insignificant damage. Frost injury on terminal
buds of white spruce was common.

BRITISH COLUMBIA

Foliar insects and diseases on seed orchard trees in
British Columbia were assessed as part of an annual forest
health survey. Surveys of cone and seed insects and diseases
received less emphasis since 1989; however, more than
220 samples from forest nurseries were assessed.

Forest pests in the 15 coastal orchards surveyed were
common in 1992 but caused little damage. Integrated pest
control programs have controlled potentially damaging pests
at acceptable levels. Most damaging was balsam woolly
adelgid, Adelges piceae (Ratz.), which lightly infested
amabilis fir at two of five seed orchards, and up to 90% of
the trees examined showed evidence of gouting from
previous years attacks. Spruce aphid, Elatobium abietinum
(Wlk.), lightly infested a few trees in one orchard, but there
was little evidence of balsam twig aphid, Mindarus abietinus
Koch, which deformed 20% of the needles and twigs on
about half of the amabilis fir at one orchard last year. The
most common pest on Douglas-fir in seed orchards was
Cooley spruce gall adelgid, Adelges cooleyi (Gill.), which
lightly infested 10-100% of the Douglas-fir in nine orchards
and about 10% of the tips on 20% of the spruce at four
orchards. Douglas-fir needle midge, Contarinia
pseudotsugae Condrashoff, lightly infested 10% of the trees
in seven of nine orchards. Fir conewonn, Dioryctria
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abietivorella (Grote), mined under the bark of 7-10% of the
trees at two orchards and lightly infested 2% of the cones at
four orchards. Small numbers of western spruce budworm,
Choristoneura occidentalis Freeman, but no damage, were
common at three orchards.

Ragged spruce gall adelgid, Pineus similis (Gillette),
lightly infested about 10% of the trees at three orchards.

Pests of Young Plantations

NEWFOUNDLAND

Spruce Budmoths
Zeiraphera spp.

High populations of spruce bud moth were recorded in
several hectares of white spruce in The Arches Provincial
Park area near Daniel's Harbour with up to 50% of the shoots
affected. Defoliation was generally light. Also, up to 30% of
the new shoots on white spruce were affected at Torbay on
the Avalon Peninsula. This pest was also recorded in the
Goulds and at St. John's, but populations were low and
damage was light.

Black Army Cutworm
Actebiafennica (Tauscher)

Populations of black army cutworm virtually collapsed
in 1992 near Bellburns and Northeast Pond in wildfire and
prescribed burn areas on the Northern Peninsula and in a
wildfire area along Cat Arm Road near Jackson's Arm. Low
numbers were recorded from both areas and only a trace of
bud mining was observed on seedlings. Traps baited with
pheromones suggested that larval numbers will be very low
again in these areas in 1993. In western Newfoundland, low
numbers of larvae caused moderate damage to spruce seed
lings planted in spring 1992 at South Branch. Fewer than one
larva per square metre was found at Doyles.

Warren's Root Collar Weevil
Hylobius warreni Wood

Warren's root collar weevil caused severe damage and
mortality to ornamental pines in the Logy Bay area and to
pine plantations on the Salmonier Line. Light damage
occurred in a red pine plantation at Pine Acres near
Glovertown. This weevil is active wherever the host tree
occurs on moist site conditions.

Balsam Gall Midge
Dasineura balsamicola (Lintner)

This pest of balsam fir attacks new foliage of young and
semimature balsam fir, and damage is usually temporary.
Balsam gall midge has been recorded and observed in

numerous areas in western Newfoundland. Moderate to
severe damage occurred to stands in the South Brook Valley,
Old Man's Pond, North Lake, McIvers, Bonne Bay Pond,
Daniel's Harbour, and Hawkes Bay areas. Pockets of light
defoliation were also recorded at East Arm in Gras Morne
National Park and at widely scattered locations throughout
the western region.

Armillaria Root Rot
Armillaria mellea (Vahl ex Fr.) Kummer

Young regenerating white spruce and balsam fir trees
near Torbay were infected with armillaria root rot and some
mortality was evident. Fir trees in the area were infested with
the balsam woolly adelgid. The root rot was also recorded on
Scots pine in Pasadena. The disease remains prevalent in
scattered locations throughout the province.

Scleroderris Canker
Gremmeniella abietina (Lagerb.) Morelet

Scleroderris canker continued to infect Austrian pine in
the St. John's area where three new infection sites were
recorded. New sites included the grounds of Memorial
University near Prince Philip Drive where up to 10% of the
shoots were infected, Portugal Cove Road with up to 50% of
the shoots infected, and Strawberry Marsh Road where a low
incidence of the disease was recorded. This disease still per
sisted in other previously infected areas of the city with the
highest incidence at Rennies Mill Road. On Austrian pine
trees that were pruned to a height of approximately 5 metres,
up to 15% of the shoots were infected. Scots pine in the old
abandoned nursery on Salmonier Line continued to show
foliar damage but mortality remained minimal. Sitka spruce
in a plantation on the Northern Peninsula near Roddickton
remains infected and dieback symptoms were apparent.

MARITIME PROVINCES

Pest assessment surveys were conducted in the young
forest by several agencies and determined pest conditions on
about 12 300 trees in 235 plantations and 11 thinned stands
in 1992. Assessments required detailed examination of
50 trees in each plantation or thinned stand. Ten subplots, of
five trees each, were selected along a predetermined line of
travel. The distance between subplots varied according to the
size of the area to provide uniform coverage. The level of
damage by each pest found on the different parts of each tree
was recorded. Field assessments were carried out primarily
by staff of cooperating organizations while identification of
samples and summarizing of the data were done by the FIDS.
Cooperating agencies, in addition to the FIDS in 1992 were
the New Brunswick Department of Natural Resources and
Energy, Fraser Inc., J.D. Irving Ltd., the Nova Scotia
Department of Natural Resources, and the Maritime Forest
Ranger School.
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Table 6. Tree condition in plantations in the Maritime provinces in 1992.

Tree condition (%)

Province Species Healthy Fair Poor Dead

New Brunswick Pine 96.9 1.3 1.0 0.8
Spruce 94.2 3.7 1.3 0.8
Thinned 96.7 2.0 1.1 0.2
Other 94.0 3.2 0.8 2.0

Nova Scotia Pine 95.5 3.3 1.0 0.2
Spruce 90.0 5.2 2.0 2.8
Other 86.0 9.3 4.7 0.0

Prince Edward Island Pine 94.0 6.0 0.0 0.0
Spruce 100.0 0.0 0.0 0.0
Other 100.0 0.0 0.0 0.0

In 1992, 235 plantations were assessed by cooperating
agencies, 157 in New Brunswick, 75 in Nova Scotia, and 3 in
Prince Edward Island. In addition, 11 thinned areas were also
assessed in New Brunswick. Most of the plantations assessed
were pines or spruces.

Almost 94% of the nearly 12 300 plantation trees were
healthy (Table 6). There were some trees severely affected in
21 % of the plantations. This mayor may not be a serious
problem depending on the cause of damage and the per
centage of affected trees. Problems identified in other species
included animal damage, balsam twig aphid, balsam woolly
adelgid, frost damage, mechanical damage, poor planting
methods, sawyer beetle, shoestring root rot, snow damage,
white pine blister rust, white pine weevil, and winter drying.

Trees with moderate or severe damage were found in six
areas in New Brunswick that had been thinned. The dam
aging agents were animal, balsam twig aphid, beech bark
disease, frost, mechanical injury, snow, spruce budworm, and
white pine weevil.

Spruce Budmoths
Zeiraphera spp.

Shoot damage by spruce budmoths on white spruce was
generally light, and pockets of severe or moderate infesta
tions occurred. Damage occurred at slightly higher levels
than in 1991 and was observed throughout much of the
region. Spruce budmoths comprise a group of closely related
species: the spruce budmoth, Zeiraphera canadensis Mut. &
Free., the purplestriped shootworm, Z. unfortunana Powell,
and the yellow spruce budworm, Z. fortunana (Kft.).
Zeiraphera canadensis is usually the most common and most
important of the three, but occasionally the mixture of
species changes. In New Brunswick, damage was generally
light; an average of.} 8% of the shoots were damaged at the
33 locations examined, an increase from 11 % reported in
1991. The most serious damage was recorded at the

Roosevelt International Park on Campobello Island,
Charlotte County, where 75% of shoots were affected.

In Nova Scotia, average shoot damage was 14% at the
68 locations examined, an increase from 11 % in 1991.
Severe damage was recorded at Pillar Rock, Inverness
County, where 81 % of the new shoots were damaged over a
2-3 ha area. Red spruce was affected in two areas.

In Prince Edward Island, an average of 18% of the
shoots were damaged at the 25 locations examined, an
increase from 15% reported in 1991. Damage was trace or
light in all but two of these areas: at Carleton, Prince County
(79% shoot damage) and in the Prince Edward Island
National Park at the Cavendish Campground, Queens County
(45%). .

Scleroderris Canker
Gremmeniella abietina (Lagerb.) Morelet

Damage from this canker has been increasing in New
Brunswick in pine plantations after several years of low
activity. The disease is widespread, especially in the northern
half of the province, and affects jack pine, red pine, and Scots
pine. Discoloration of lower branches and mortality was
observed in Restigouche, Madawaska, Victoria, and
Northumberland counties, mostly in plantations already
infected. Almost 90% of jack pine trees were affected to
various degrees in a 200-ha plantation at Parker Lake,
Victoria County, and moderate and severe damage was
observed in a 10-hajack pine plantation at Mount Elizabeth,
Northumberland County.

The European race of the disease is capable of killing
trees of all sizes, whereas the North American race kills only
small trees. This and several other intermediate races have
been found in New Brunswick since 1978. Eradication
attempts at a forest nursery in a Christmas tree plantation and
in a commercial plantation appear to have been successful in
eliminating the disease at these locations. There were an
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Table 7. Scleroderris canker, non-North American race, in New Brunswick, 1978-1992.

Non-N.A. race identified

No. Location UTMGrid Host First Last

4 Upper Blackville
Northumberland Co 20-28-516 Scots pine 1979 1979

6 Sandy Point
Eel River
Northumberland Co. 20-34-521 Red pine 1979 1981

9 Limekiln
York Co. 19-67-512 Red pine 1979 1979

(erad.)

10 Juniper
York Co. 19-63-515 Red pine 1978 1978

(erad.)

11 Butte D'Or
Paquetville
Gloucester Co. 20-33-526 Red pine 1979 1979

(erad.)

12 Bourgoin
Madawaska Co. 19-56-524 Scots pine 1988 1988
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Figure 21. Incidence of sclerroderris canker (Gremmeniella abietina [Lagerb.] Morelet)
in the Maritime provinces from 1978 to 1992.
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Table 8. Scleroderris canker, non-North American race, in
New Brunswick, 1978-1992: Results of observa-
tions, isolation, and race determination from the
six locations where Gremmeniella abietina has
been identified.

Location number (see Table 7)

Year 4 6 9 10 11 12

1978 E E
1979 Int E E * *
1980 x x * * *
1981 x Int? * * *
1982 NA NA * * *
1983 neg neg * * *
1984 NA neg * * *
1985 NA neg * * *
1986 neg neg * * *
1987 neg c * * *
1988 x c * * * E
1989 x c * * * NA
1990 NA c * * * NA
1991 NA c * * * NA
1992 x pos * * * ?

NA North American race.
E,lnt Non-North American races.
neg Negative, either no field symptoms or culture negative.
x Not checked.
c Controlled (pruning).

* Eradicated.
? Race identification pending (as of Jan. 31, 1992).
pos Fruiting bodies found, no culture available.

additional six locations where jack pine was reported to be
infected by non-North American races of the fungus;
however, recent research indicates that past identifications of
the European race on jack pine may have been in error.

The results of surveys by the Forest Insect and Disease
Survey for the non-North American races of scleroderris
canker in New Brunswick are summarized in Tables 7 and 8
and Figure 21. The disease had been eradicated at three of
these locations even before the identification of the race was
available (locations 9, 10, 11). At another location "con
trolled" status has been achieved by the pruning of branches
to 2 m from the ground (location 6). The remaining two
locations were surveyed annually for symptoms. Branches
with symptoms are cultured and tested to determine the race
of the fungus.

In 1992, the disease was observed in two of the areas
where the European race of scleroderris ·canker was iden
tified in the past. Laboratory testing for 1992 is not yet
complete. However, this race has only been found once since
1981 in aniof these areas. At Bourgoin, Madawaska County,
where the disease was first found in 1988 in a Scots pine
plantation, most of the trees are severely damaged. Sclero-
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derris canker has not been observed in Nova Scotia since
1978 and has never been found in Prince Edward Island.

Sirococcus Shoot Blight
Sirococcus conigenus (DC.) P. Cannon & Minter

Sirococcus shoot blight is present in all three provinces
but is most widely distributed and most damaging in red pine
plantations in Nova Scotia, west of the Colchester-Pictou
and Halifax-Guysborough county lines and in natural
regeneration in the southern half of New Brunswick. In 1992,
the disease was again observed in all three provinces. In
many areas the repeated infection has resulted in serious
deterioration of red pine stands and plantations.

In New Brunswick, the disease was confined to pre
viously infected areas in the southern part of the province.
Red pine deterioration continued in Fundy National Park,
Albert County, as did disease intensification on young
natural regeneration at MacDougall Lake, Charlotte County.

In Nova Scotia, the disease continues to damage red pine
in the low-elevation areas of the southwestern part of the
province. Entire plantations are dead or dying. In many other
plantations, both the incidence of infected trees and the
intensity of infection (shoot mortality) are in the moderate
range. The disease is becoming more widespread on the
eastern mainland and appears to be spreading from the
original infection centers into surrounding plantations. The
intensity and incidence of the damage on white spruce were
reduced for the second consecutive year at the Debert Tree
Breeding Centre, Colchester County, from the high levels
reported in 1990. This was probably due to the dry spring
weather conditions which are unfavorable for infection and
spread. Trace or light level infection also occurred on white
spruce in Halifax and Yarmouth counties. The deterioration
of red pine stands in western Nova Scotia and the spread of
the disease to plantations in the eastern half of the province
make sirococcus shoot blight the major plantation problem in
Nova Scotia.

In Prince Edward Island, the disease was present in all
previously infected areas and continued to intensify at Goose
River, Kings County, and at Selkirk and Iona, Queens
County. The first red pine tree killed by the disease in the
province was observed at Iona in 1992. Shoot damage was
trace and light in a hedge-row and in a nearby older, under
stocked red pine plantation at St. Marys Road, Kings County.
A young red pine plantation at Valleyfield, Kings County,
had trace infection on 28% of the trees, and the disease was
found at the Camp Tamawaby Demonstration Woodlot,
Prince County.

A silvicultural control (pruning) experiment in young
plantations was done in Nova Scotia during the fall of 1988
under the aegis of Forestry Canada. Preliminary results
(Table 9) indicated that pruning was effective. Further exper
iments were initiated in 1991, involving both young and
pOle-sized red pine plantations. These plots were assessed in
1992 and the data are not yet available.
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Table 9. Summary of results of the Sirococcus shoot blight control experiment in Nova Scotia.

Tree height 1988 1989 1990 1991 1992
(m) Trees Treat- Trees Treat- Trees Treat- Trees Treat- Trees

Plot location 1998 info % ment info % ment info % ment info % ment info %

Debert
Colchester Co. 2.5 19 P 5 P 0 P 2 P 0

Pleasant River Lake
Lunenburg Co. 2.8 66 P 25 P 8 P 4 P 3

Shuli.e Lake Road
Cumberland Co. 3.5 37 P 18 N 37 N 50 N 74

Kedge River Mgmt. Area
Queens Co. 3.5 63 N 67 N 68 N 69 N 71

P = pruned; N = no treatment.

Armillaria Root Rot
Armillaria mellea (Vahl ex Fr.) Kummer

Armillaria root rot is widely distributed in the region and
tree mortality was common in 1992. In 1992, armillaria root
rot killed trees in 7% of the 142 spruce and pine plantations
surveyed in New Brunswick and close to 12% of the
69 spruce and pine plantations assessed in Nova Scotia.
Infection rates were generally low, mostly 2-8%. The highest
level of mortality was recorded in a jack pine plantation at
Mt. Elizabeth, Northumberland County, New Brunswick,
where 12% of the trees were dead. In general, spruce planta
tions were more vulnerable than pine plantations.

QUEBEC

Spruce Budmoths
Zeiraphera spp.

Damage to the leaders and new lateral shoots of white
spruce by the spruce budmoths Zeiraphera canadensis Mut.
and Free., Z. unfortunana Powell, and Z. fortunana (Kft.)
promotes the development of multiple leaders. Generally,
Z. canadensis is the most common and the most important of
these three pests. This budmoth is found primarily in the
Lower St. Lawrence, Gaspe-Magdalen Islands, and
Chaudiere-Appalachian regions, where there is a significant
white spruce reforestation effort. Spruce budmoth popula
tions have been in decline in these regions since 1988, and
this trend continued in 1992. The insect's incidence in the
Lower St. Lawrence and Gaspe-Magdalen Islands regions
declined substantially. The insect was found in 54% of the
plantations inspected, compared with 75% in 1991 and 84%
in 1990. In the past 5 years, there has been a significant
reduction in the proportion of reforested white spruce
affected in these regions: from 13% in 1988, it has dropped
to 1.5%, virtually the same level as in 1991. We also note
that 2.7% of the white spruce in the 6- to 20-year age-class

are affected by the insect, compared with 3.4% in 1991. Most
of the affected trees are found in plantations where the
insect's population levels are low. In the Chaudiere
Appalachian, Quebec City, Lanaudiere, and North Shore
regions, the insect is observed locally at light levels, and the
proportion of trees affected in each plantation varies from 4
to 18%.

White Pine Weevil
Pissodes strobi (Peck)

The insect's situation in Quebec has changed very little
since 1991. However, the proportion of plantations in which
this pest has been detected on pine is increasing slightly. This
year, the weevil continues to affect primarily white spruce in
the Abitibi-Temiscarningue region; Norway spruce in the
Mauricie-Bois-Francs, Eastern Townships, and Outaouais
regions; and white pine in the Lanaudiere, Laurentian, and
Monteregie regions.

White pine weevil damage was detected this year in 72%
of the white spruce plantations in Abitibi-Temiscamingue,
compared with 84% in 1991. In addition, 8.8% of all
reforested white spruce in this region show old or new
damage, compared with 11 % in 1991. The majority of the
affected trees are found in plantations where the insect's
annual activity is light, compared with moderate in 1991. In
addition, we note that plantations in the 21-year and over
age-class continue to be the target of repeated attacks by the
weevil, which is moderately active in these plantations. In
most of the other regions of Quebec, damage by this insect is
found in one out of four plantations and the insect's annual
activity remains at trace levels.

In Mauricie-Bois-Francs, white pine weevil damage was
observed in 90% of the Norway spruce plantations inspected
this year, compared with 80% in 1991. The number of trees
affected in this region showed little change from 1991 to
1992. The majority of these trees are found in plantations



where the insect's annual activity level varies from low to
moderate. The Eastern Townships region ranks second in
terms of white pine weevil damage. As in 1991, damage was
observed in three out of four plantations. The majority of the
affected trees are found in plantations where annual activity
levels are moderate. In the Outaouais region, damage was
observed in the majority of the Norway spruce plantations
inspected. However, most of the affected trees are found in
plantations where the insect's annual activity level is low, as
in 1991. Damage by this insect was observed in 66% of the
plantations inspected in the Laurentian, Lanaudiere, and
Monteregie regions. The majority of the affected trees are
found in plantations where the insect's annual activity levels
are low.

In the Quebec City and Chaudiere-Appalachian regions,
the proportion of plantations in which this pest was detected
rose from 50% in 1991 to 61 % in 1992. There has been a
slight increase since 1991 in the proportion of trees affected.
These trees are found in plantations where the insect's annual
activity level varies from trace to high. In the Lower
St. Lawrence region, 25% of the plantations inspected have
new or old traces of the insect's activity, as in 1991. In addi
tion, the number of trees affected has increased compared
with 1991. These trees are found in plantations where the
annual activity level varies from trace to high.

The white pine weevil was detected in 58% of the white
pine plantations inspected in the province, compared with
47% in 1991. Extensive damage was observed in the
Monteregie, Lanaudiere, and Laurentian regions, where
nearly 90% of the plantations inspected show new or old
damage. The majority of the affected trees are found in
plantations where the insect's annual activity level varies
from low to moderate.

Redheaded Pine Sawfly
Neodiprion lecontei (Fitch)

The redheaded pine sawfly was found this year in the
Outaouais, Mauricie-Bois-Francs, Laurentian, and
Monteregie regions. Several infested plantations in these
regions show moderate or severe damage, indicating foliage
losses in 1993 of more than 10% in over 30% of the trees. In
1992, the Service de la protection contre les insectes et les
maladies (SPIM), working in collaboration with the Nicolet
Yamaska forestry group, conducted a preventive treatment to
reduce redheaded pine sawfly populations in the Mauricie
Bois-Francs region. The treatment involved the application
of the redheaded pine sawfly wilt virus (Lecontvirus®) in two
red pine plantations located within the boundaries of the
municipalities of Sainte-Perpetue and Saint-Nicephore. In
both cases, moderate to high populations were reduced to
insignificant levels. In addition, a study performed in the
plantations treated in 1991 indicated traces of the virus in the
small residual populations, confirming that the virus persists
in the environment long after treatment.
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Yellowheaded Spruce Sawfly
Pikonema alaskensis (Roh.)

The yellowheaded spruce sawfly infestation that caused
extensive defoliation in several black spruce and white
spruce plantations in the Gaspe Peninsula in 1990 and 1991
declined significantly in 1992. The progress of the epidemic
from 1990 to 1992 in 13 annually monitored plantations
indicates that infestations should not be expected to persist in
the same location for more than 3 years. Elsewhere in the
Gaspe-Magdalen Islands region and the eastern Lower
St. Lawrence, populations declined substantially as well. As
a result, the incidence of the insect declined and defoliation
levels were generally lower than 10%, except in a few
plantations where they were between 15% and 31 %.
Moderate damage was reported locally in the Quebec City
and Mauricie-Bois-Francs regions. In the other adminis
trative regions, damage varies from trace to light.

Northern Pitch Twig Moth
Petrova albicapitana (Bsk.)

Damage by the northern pitch twig moth increased
slightly in the Saguenay-Lac-Saint-Jean and Mauricie-Bois
Francs regions, where these insects were reported in 57% and
56% of the jack pine plantations, respectively, compared
with 15% and 35% in 1991. An estimated 2% and 8% of the
reforested jack pine in these two regions were damaged by
this insect in 1992. In the Saguenay-Lac-Saint-Jean region,
damage varied from trace to moderate levels in the affected
plantations. In the Mauricie-Bois-Francs region, damage was
moderate in the majority of the affected plantations.

In the Quebec City region, the insect is present in the
same plantations as last year, but damage rose from light to
moderate. In addition, an estimated 10% of the reforested
jack pine in this region was damaged by the insect. In the
Laurentian and Lanaudiere regions, damage by the insect
declined slightly, from 57% in 1991 to 37% of the jack pine
plantations in these regions. An estimated 4% of the jack
pine in these regions are affected, with damage varying from
moderate to high in the majority of the plantations affected.
Damage by this insect in the Abitibi-Temiscamingue region
subsided completely in 1992, whereas the majority of the
plantations inspected in 1991 reported moderate damage.
Elsewhere in Quebec, the northern pitch twig moth is
present, but only slight damage was observed.

Scleroderris Canker
Gremmeniella abietina (Lagerb.) Morelet

Provincially, scleroderris canker was detected in 1992 in
one pine plantation out of five. Nearly 2.8% of reforested
pine show symptoms of this disease.

The disease is present in one out of four jack pine
plantations throughout Quebec, compared with one out of
five in 1991. The number of jack pine affected by sclero
derris canker is generally the same as last year, at slightly
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more than 3%. Regionally, the Gaspe-Magdalen Islands and
Lower St. Lawrence regions are particularly affected; the
disease is present in one out of two plantations inspected.
The number of trees affected declined slightly, from 23% in
1991 to 20% in 1992.

More than 60% of the affected trees are found in
plantations in the 6- to 20-year age-class, at light to moderate
levels of severity. Locally, moreover, some plantations show
infection rates as high as 98%, with levels of severity varying
from light to moderate. Since 1990, the disease has been
found in one out of three plantations inspected in the Quebec
City and Chaudiere-Appalachian regions. The number of
trees affected declined slightly, from 16.1% in 1991 to 12.3%
this year, with most plantations reporting light severity.

Red pine is extremely sensitive to scleroderris canker. In
1992, the disease still affected one out of five plantations.
The number of trees affected declined slightly, from 3.6% in
1991 to 2.7% in 1992. The regions most severely affected are
Mauricie-Bois-Francs and the Lower St. Lawrence and
Gaspe-Magdalen Islands, with 6.7% and 5.9%, respectively,
of the trees affected by the disease, compared with 7.3% and
9.2% in 1991. The disease was found in one out of three
plantations in the Mauricie-Bois-Francs region and in the
Lower St. Lawrence and Gaspe-Magdalen Islands. Infection
rates declined slightly in most of the infected plantations.
Elsewhere in Quebec, the disease is present locally. Most of
the affected trees in these regions are found in plantations
reporting trace to light levels of severity.

Because of the large infestations reported in the
Laurentian region, the intensive survey conducted in 1991 in
Lynch, Marchand, Mousseau, and Perodeau townships east
of Mont-Laurier was repeated. Nearly 100 plantations were
inspected; the results show that the disease is present in the
majority of the plantations. Studies performed in collabora
tion with the Laurentian Forestry Centre showed that the
European race of the disease is present in three out of four
plantations. In an effort to halt the spread of the disease in the
most seriously affected sites, SPIM has prepared 36 action
plans for application by administrators within the context of
the private woodlot assistance program. In 1993, Decarie,
Wells, and Bigelow townships in the Laurentian region and
Papineau township in the Outaouais region will be inspected.

ONTARIO

Pine False Webworm
Acantholyda erythrocephala (L.)

The pine false webworm is an introduced pest that has
spread throughout much of southern Ontario, except in the
extreme southwest. The larvae feed in tight web masses
along the branches consuming older foliage and occasionally
new growth if populations are very high. Healthy, well
established trees are seldom killed but loss of growth and
vigor results from heavy feeding and, as in the case of
Christmas trees, aesthetic values are lost.

In 1992, numerous heavy infestations were reported in
white pine, red pine, and Scots pine plantations in much of
the Pembroke, Parry Sound, and Bancroft districts. In many
instances, 100% of the trees were infested, and damage to old
foliage ranged from 12 to 95%. Infestations in Tweed,
Kemptville, and Midhurst districts were fewer and more
sporadic but no less severe; the number of trees infested
sometimes reached 100% and defoliation 97% i one case.
Low populations were reported in several areas in North Bay
and Sault Ste. Marie districts.

Yellowheaded Spruce Sawfly
Pikonema alaskensis (Roh.)

Infestations were widely distributed in the province. The
highest populations were in northwestern Ontario in Fort
Frances and Thunder Bay districts. Defoliation up to 100%
was observed on young fringe, shoreline, roadside, and
plantation white and black spruce. Further east ornamental
and fringe white, black, and Colorado blue spruce were
attacked at several locations in Sault Ste. Marie, Sudbury,
Pembroke, Bancroft, and Parry Sound districts. Defoliation
was recorded as high as 95% on individual trees. Sporadic
damage was observed in Tweed and Kemptville districts, and
defoliation was in the 75% range.

White Pine Weevil
Pissodes strobi (Peck)

Populations decreased overall in Northern Ontario;
however, numerous infestations persisted, and leader damage
ranged from 1 to 10%. The highest count in this part of the
province was 31 % leader mortality on 2.7-m white pine in
Sisk Township, North Bay District. Leader damage of 21 %
was recorded on 1.0-m jack pine at the Sunny Lake family
test site, Fort Frances District, and 16% leader damage was
observed on 2.6-m black spruce in Bragg Township,
Cochrane District. Reports from southern Ontario were fewer
but populations increased somewhat over 1991, leader
damage ranging from 10 to 18%. The highest populations
were recorded in a 3.2-m white pine plantation in
Charlotteville Township, Aylmer District, and in a 20-ha,
1.8-m white pine plantation in Hungerford Township, Tweed
District, where leader mortality of 18% was recorded.

Scleroderris Canker
Gremmeniella abietina (Lagerb.) Morelet

The North American race was found at 28 locations
throughout Northern and central Ontario in 1992. In the
Northwest Region, the disease was found in five jack pine
plantations: one in Sioux Lookout District, two in Nipigon
District, and two in Geraldton District. In the Northeast
Region, five jack pine plantations in the Wawa District and
one red pine plantation in the Kirkland Lake District were
found to be infected. In the Central Region, 17 infected red



pine plantations, 1 in North Bay District and 16 in Parry
Sound District, were discovered. The 16 infected plantations
in Parry Sound District were located in Chaffey (1), Joly (1),
Macaulay (1), McMurrich (8), Ryerson (3), Stisted (1), and
Strong (1) townships. The most seriously affected plantations
were in Olrig Township, North Bay District, where 41 % of
the trees were infected and Strong Township, Parry Sound
District, with 33% infected; otherwise, incidence and severity
of the disease were low. Five plantations were infected with
both races of the disease: three in McMurrich Township and
one each in Ryerson and Joly townships.

The European race was detected in 15 red pine planta
tions, 14 in Parry Sound District and 1 in Bancroft District,
Central Region, in 1992. In Parry Sound District, seven
plantations were infected in McMurrich Township, four in
Ryerson Township, one each in Stephenson, Perry, and Joly
townships.

White Pine Blister Rust
Cronartium ribicola J.C. Fischer

This survey was a cooperative project between OMNR
and the Ontario ADS Unit to detennine the impact of white
pine blister rust on white pine plantations in the North Bay
and Temagami districts, where 20 plantations were ex
amined. They covered a range of establishment techniques,
site preparation, and planting, and ranged in height from 0.2
to 2.2 m. The presence and density of competing vegetation
was measured, including the alternate host Ribes spp., along
with soil depth and texture. Tree heights and slope position,
that is, depression, level toe, mid, and crest, were recorded
for each tree. Infection was measured in tenns of stem
cankers, severe branch cankers, and nonlethal (more than
46 cm from the stem) branch cankers. Dead trees, cankered
and noncankered, were recorded.

The results of the survey showed that 17 of the
20 plantations contained infected trees. Infection levels
ranged from 0.7 to 20.7% and mortality due to blister rust
ranged from 0 to 3.3%. The most severely affected plantation
was in Olrig Township, North Bay District, where 20.7% of
the trees were infected, and the mortality rate was 3.3%. The
study indicated that a greater percentage of trees in level
areas and at the base of slopes were infected compared with
locations higher on slopes. The sample size for this category
was relatively small (n =44), compared with other categories
that ranged from n =135 to n =524.

Diplodia Tip Blight
Sphaeropsis sapinea (Fr.:Fr.) Dyko & B. Sutton

This disease was most prevalent in southern Ontario,
where the most severe damage occurred on exotic Scots,
Austrian, and mugho pines. Shelterbelts along highways,
ornamentals, and plantations suffered severe damage in
widespread locations across the Southern Region between
Windsor and Ottawa. The heaviest infections were in two
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semimature 3-ha Scots pine plantations in Col borne and
Oneida townships, Cambridge District, where 90 and 85%
mortality was recorded, respectively.

In Northern Ontario, the disease attacked red pine on
Reef Point and along the south shore of Rocky Inlet on Rainy
Lake, Fort Frances District. Here, shoot damage ranged from
10 to 90%; trees weakened by the disease were attacked by
the pine engraver beetle (Ips pini [Say]), resulting in several
small pockets of dead trees. Diplodia tip blight was also
collected in the Minnesabik and Ulster black spruce seed
orchards in Kenora District, where evaluations showed
infection levels of 7.3 and 11.3%.

PRAIRIE PROVINCES

During 1992, young, high-value, coniferous stands,
including seed orchards and genetic improvement planta
tions, were surveyed for insects, diseases, and other damage
agents: in Manitoba, in the Lake Winnipeg East Section; in
Saskatchewan, in the Hudson Bay, Meadow Lake, and Prince
Albert regions; and in Alberta, near or in the Bow-Crow
Forest, Rocky-Clearwater Forest, Swan Hills, and Grande
Prairie. The information from these surveys is summarized
by location and pest in Tables 10 and 11.

Natural stands were healthy; trees within the stands were
classified as 81-93% healthy, 1-17% declining, and 1-7%
dead. Lodgepole pine in the Swan Hills experimental planta
tion were classified as about 94% healthy, 0.6% declining,
and 5.1 % dead; while Siberian larch at the Judy Creek
genetic plantation were classified as about 74% healthy, 4%
declining, and 22% dead. The high mortality at the Judy
Creek plantation was caused by armillaria root rot.

On lodgepole pine, northern pitch twig moth, pine
needle casts, and western gall rust were the most prevalent
pest and diseases. Common pests of jack pine included
northern pitch twig moth and tenninal weevils (Pissodes sp.).
On white and black spruce, gall adelgids and late spring frost
injury were relatively common, while venturia leaf and shoot
blight, Venturia macularis (Fr.:Fr.) E. Muller & v. Arx, was
the most prevalent pest of aspen. Annillaria root rot was
present at all sites examined, with incidence ranging between
2 and 22%.

BRITISH COLUMBIA

An estimated 27 350 trees were surveyed in 237 young,
2- to 25-year-old natural and planted conifer stands in British
Columbia in 1992. This continued the emphasis on major
pests and environmentally related problems and their impact
on young stands, particularly those established or treated
under the CanadalBritish Columbia Forest Resource
Development Agreement.

Pines were the major component in about 39% of the
stands, spruce in 22%, Douglas-fir in 14%, hemlock in 13%,
and true firs, cedar, larch, and other species including



Table 10. Summary (by percentage of trees affected) of important insect pestsa and other agents causing injury to young, high-value, coniferous ,stands in Alberta,
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Saskatchewan, and Manitoba in 1992.
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Alberta (JQ

'"0
Bow-Crow Forest Lodgepole pine _c - 0.7 - 0.4 - - - 3.2 P:i

::3
White spruce - - - - - - - - - - g
Black spruce - - - - - - - - - o'

::3
All species - - 3.2 - - - - - - en

Rocky-Clearwater Lodgepole pine - - - 0.9 - - 0.6
Forest White spruce - - - - - - - 33.3

Black spruce
Aspen
All species - 0.1

Swan Hills genetic Lodgepole pine - 24.4 0.2 68.2 - 0.8 - - - 2.0
plantation

Judy Creek genetic Siberian larch - - 1.3
plantation

Huallen genetic Lodgepole pine - 0.6 60.7
plantation

Saskatchewan
Prince Albert Region Jack pine - - - 41.1 4.2 0.4 - - - 10.7

Scots pine - - - 24.0 12.0 - - - 4.0
Siberian larch
White spruce
All species - 0.9

Hudson Bay Region Jack pine - 8.4 15.1
White spruce 2.4 6.3 - - - - 3.9
Black spruce 17,9
All species

Meadow Lake Region Jack pine - 1.5 27.7 - - - - - 10.8

Manitoba
Lake Winnipeg Black spruce 4.5 - - - - - 11.6

East Section

aInsect pests: northern pitch twig moth (Petrova albieapitana [Bsk.)); pine spittlebug (Aphrophora cribata [Wlk.)); root collar weevils (Hylobius warreni Wood and H. radieis Buch.); spruce bud midge
(Rhabdophaga swaunei Felt); eastern spruce budwonn (Choristoneurafumiferana [Clem.]); spruce gall adelgid (Adelges lariciatus [Patch]); and terminal weevils (Pissodes terminalis Hopping and P. stro-
bi [Peck)).

b Percentage of root collar weevils indicates mortality caused by these pests, not total incidence.
eNo injury.



Table 11. Summary (by percentage of trees affected) of important fungal pestsa causing injury to young, high-value, coniferous stands in Alberta, Saskatchewan,
and Manitoba in 1992.

Large-spored Venturia leaf
Arrnillaria Atropellis spruce/Labrador Comandra Melampsora Pine needle and shoot Western
root rotb canker tea rust blister rust leaf rust casts blight gall rust

2.0 3.4 _c - - 18.8 - ILl

Location

Alberta
Bow-Crow Forest

Rocky-Clearwater
Forest

Swan Hills genetic
plantation

Judy Creek genetic
plantation

Huallen genetic
plantation

Host species

Lodgepole pine
White spruce
Black spruce

Lodgepole pine
White spruce
Black spruce
Aspen

Lodgepole pine

Siberian larch

Lodgepole pine

5.9

0.6

22.5

4.9

1.0

4.2

1.0

0.6

94.4

2.7

16.1

5.3

a Fungal pests: armillaria root rot (Armillaria ostoyae [Romag.] Herink); atropellis canker (Atropellis piniphila [Weir] Lohman & Cash); large-spored sprucelLabrador tea rust
(Chrysomyxa ledicola Lagh.); commandra blister rust (Cronartium commandrae Pk.); melampsora leaf rust (Melampsora medusae Thuem.); pine needle casts (Lophodermella con
color [Dearn.] Darker and Davisomycella ampla [Davis] Darker); venturia leaf and shoot blight (Venturia macularis [Fr.] E. Muller & v. Arx); and western gall rust (Endocronartium
harknessii [J.P. Moore] Y. Hirats.).

b Percentage of armillaria root rot indicates mortality caused by this pest, not total incidence.
cNo injury.
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trembling aspen and poplar composed the remainder. About
18% of the stands were healthy or contained pests that had
little impact. In the remainder, usually less than 10% of the
trees were affected by pests capable of causing significant

.growth loss or mortality sufficient to result in understocking.
Locally significant and damaging pests included root
diseases, spruce and pine terminal weevils, pine root collar
weevil, and stem rust cankers on pine. Less significant but
widespread problems included the effects of year-old and
new climatic injury, mammal feeding, and infection of new
and older needles by native diseases and adelgids on new
spruce shoots.

Mortality of young conifers caused by root diseases
including armillaria root disease, Armillaria ostoyae
(Romagn.) Herink, averaged 4% (range 1-12%) of the
conifers in 3% of the stands examined, mostly in the eastern
part of the Nelson Region. Inonotus root disease, Inonotus
tomentosus (Fr.: Fr.) Teng, infected or killed 1% of the
young spruce in three stands near Hazelton in the Prince
Rupert Region, and losses are expected to increase.

Mortality of new spruce terminals caused by spruce
terminal weevil, Pissodes strobi (Peck), averaged 19% (range
2-52%) in 31 % of the 54 spruce plantations surveyed in parts
of six forest regions. Mortality and deformation of the spruce
terminals averaged 27% at 11 sites in the western part of the
Prince Rupert Region and were higher than average in the
Kamloops Region with 22% at two sites. About 16% of the
terminals were infested and killed at 2 sites in the eastern part
of the Cariboo Region, and 3% in only 2 of 15 sites surveyed
in the western part of the Nelson Forest Region.

New attacks by pine terminal weevil, Pissodes
terminalis Hopping, averaged 3% (range 1-5%) in 15% of
the immature lodgepole pine plantations surveyed in five
regions, similar to previous years. Warren's root collar
weevil, Hylobius warreni Wood, infested and killed an
average of 15% (range 1-20%) of the immature lodgepole
pine in a quarter of the plantations, mostly in the western part
of the Cariboo and eastern part of the Prince Rupert Region.

Although common in pine plantations, stem and branch
diseases had generally little immediate impact on stocking
levels. The blister rusts, Cronartium spp., infected an average
of 8% (range 1-13%) of the immature lodgepole pine at
17 sites in parts of three forest regions, particularly in the
eastern part of the Prince Rupert Region and near Prince
George. Infections were primarily on stems; however, tree
mortality, frequently the result of perennial stem cankers,
was less than 1%; similar to 1991. Immature western white
pine were infected by white pine blister rust, Cronartium
ribicola J.C. Fisch., in seven plantations mostly in the
western part of the Nelson Region. Branch and occasionally
stem infections by western gall rust, Endocronartium
harknessii (J.P. Moore) Y. Hirats., were common in 9% of
the lodgepole pine stands in five forest regions, but infected
usually less than 9% (range 4-18%) of the trees, generally
with little impact on the densely stocked stands. Atropellis
stem cankers, Atropellis spp., infected 8% of lodgepole pine

in 26 stands, mostly in the Prince George Region and the
eastern part of the Prince Rupert Region.

Less than 2% of the trees in 2 of 89 pine plantations
were infected by dwarf mistletoe, Arceuthobium americanum
Nutt. ex Engelm., an incidence similar to that recorded in
1991. Postharvest removal of infected trees in recent years
has significantly reduced the threat of infection in the next
generation of pine forests; however, this could increase with
a shift to multistoried stand management.

The most common and chronic pest of Douglas-fir
throughout much of its range was Cooley spruce gall adelgid,
Adelges cooleyi (Gill.); however, tree growth and vigor or
tree form are rarely seriously affected. Also common but of
limited consequence were spruce gall adelgid, P{neus sp.,
which was common in 45% of the spruce stands, and giant
conifer aphid, Cinara sp., which infested 6% of the spruce at
one site and 1% of the lodgepole pine at five sites.

Multiple tops, often due to mortality of buds killed by
early and late frosts and cold winds, affected 10% (range
3-18%) of the conifers in about 6% of the young stands in
the Prince George and Vancouver regions. Additionally, new
buds on 25% (range 1-100%) of the young conifers were
killed by late frost at 34 sites, mostly in the Prince Rupert
Region and to a lesser extent in the Prince George Region.

Stems and branches of a variety of conifers were
debarked by feeding by a variety of mammals in 10% of the
stands surveyed in six regions. However, overall stocking
levels were not significantly reduced.

Several foliar diseases infected and discolored new and
older needles in about half of the young stands surveyed in
parts of six forest regions. Most moderate and severe infec
tions resulted in premature needle loss which may cause
some change in vigor but rarely in form. The most common
disease on pines was a needle cast, Lophodermella concolor
(Dearn.) Darker, which infected an average of 40% of the
trees (range 2-100%) in 35 stands. Fir-fireweed rust,
Pucciniastrum epilobii OUh, discolored new foliage on up to
100% of the true firs in 24 plantations in the Prince George
and Prince Rupert regions. A needle cast of Douglas-fir,
Rhabdocline pseudotsugae Syd., infected year-old needles on
27% of the trees surveyed in eight stands, mostly in coastal
areas. Needle rusts, Chrysomyxa spp. infected an average of
8% (range 2-14%) of the trees in only 8% of the spruce
stands surveyed, mostly in the western part of the Prince
Rupert Region. Most western red cedar in 12 stands were
infected and moderately discolored by a needle blight,
Didymascelia thujina (Durand) Maire, and western larch in
3 stands were severely infected by a needle blight, Hypo
dermella laricis Tub., and a needle cast, Meria laricis Vuill.

As part of a cooperative international survey, lodgepole
pine, some Scots pine, Siberian larch, and Norway spruce
seedlings planted in 1986 were examined to assess pest
losses on different provenances at four sites in the Prince
George Region and at one site in the Yukon Territory. Pine
stem and branch rusts were the most damaging diseases
recorded. About 10% of the pines at four plots were infected



by western gall rust, Endocronartium harknessii (lP. Moore)
Y. Hirats. Near Mackenzie, 2% of the lodgepole pine were
infected by stalactifonn blister rust, Cronartium
coleosporioides Arth., and comandra blister rust, C.
comandrae Peck, infected 8% of the pine. There was no
evidence of new attacks by Warrens root collar weevil,
Hylobius warreni, where 3% of the pines were girdled and
killed last year. The stems on about 2% of the pine in two
plots were lightly infested by northern pitch twig moth,
Petrova albicapitana (Bsk.), for the second consecutive year.
Fir conewonn, Dioryctria abietivorella (Grote), infested 1%
of the tenninal shoots of lodgepole pine at Fort St. James.
Eastern spruce budwonn, Choristoneurafumiferana, de
clined to endemic on Siberian larch and Norway spruce in the
plot near Fort Nelson where a few larvae were common last
year. Multiple tops and bushy fonn on up to 40% of the trees,
caused by bud mortality from frost, snow, ice, and cold
winds in 1990-91, were still evident on Siberian larch, lodge
pole pine, and Norway spruce at four sites in the Prince
George Region. Cumulative tree mortality, mostly due to
successive years of winter damage, has killed about 18% of
the larch and 11 % of the lodgepole pine in the plot near
Whitehorse. Spruce (white pine) weevil, Pissodes strobi
(Peck), was recorded for the first time in the plot at Fort
St. John where 1% of the white spruce tenninals were killed
this year.

Black Army Cutworm
Actebia fennica (Tausch.)

Outbreaks of black anny cutwonn have occurred in
interior parts of the Pacific and Yukon Region periodically
since 1943. Defoliation occurs in sites burned in the
12 months before planting. Cutworm populations generally
remained at low levels in recently burned and planted sites in
interior British Columbia in 1992, after a significant decline
in 1989. Small numbers of recently planted Douglas-fir and
lodgepole pine seedlings were very lightly defoliated and
most herbaceous ground cover severely defoliated over 40 ha
near Canim Lake in the eastern part of the Cariboo Region.
Fireweed and other herbaceous plants, but no seedlings, were
defoliated on six recently burned sites in the Prince Rupert
Region where 289 to 1167 male adults had been trapped in
1991. Small patches of ground cover were very lightly defo
liated at an additional five sites where 500 to 700 male moths
had been trapped.

There was no new defoliation in the Nelson Region
where cutwonn larvae lightly defoliated seedlings in 1991.
However, 12% of the 2500 seedlings previously defoliated
near Radium were dead when resurveyed this year. Cutworm
populations could be a threat to seedlings in 1993 plantings
in areas slash-burned in 1991-92 where the number of adult
males captured in pheromone-baited sticky traps exceed
600 males per site. This occurred at only 9 of 86 sites trapped
in parts of 5 forest regions. Seven of the sites were southeast
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of Prince George and two in the eastern part of the
Prince Rupert Region.

A comparison of two lures at 17 sites in the eastern part
of the Prince Rupert Region found an average of 328 (range
22-847) male adults in 17 dry Multi-pher® traps baited with
"RPC" lures, 14% more (average 282, range 12-471) than in
traps baited with "Raylo" lures, which are no longer
available.

Rhizina Root Disease
Rhizina undulata Fr.:Fr.

Mass fruitings of Rhizina root disease in forests may
follow wild fires or prescribed burns. The fungus normally
survives for only a few years and most seedling mortality
occurs within the first year of infection. Seedling mortality
associated with new fruiting bodies of Rhizina root disease in
previously burned areas occurred in only four sites in two
regions. This was similar to last year and the fifth consecu
tive year of seedling mortality caused by the disease in this
region. Declines were due mostly to planned delays of plant
ing where fruiting bodies had been present the previous year.

Seedling mortality was highest in the western part of the
Nelson Region, where 2-20% (average 11 %) of the seedlings
were killed at 3 of 10 recently burned and planted sites.
Fruiting bodies were common, but seedlings were not
affected at an additional 8 of 24 sites surveyed in the region.
Fewer than 1% of the seedlings were infected at two pre
viously infected sites in the Prince Rupert Region. Fruiting
bodies were found at an additional 4 of 21 previously burned
areas in the region, down from 12 areas last year. There was
no evidence of sporophores and no additional seedling
mortality in a site west of Clearwater in the Kamloops
Region where seedlings were killed last year, and old fruiting
bodies were present last year.

The presence of new fruiting bodies in parts of two
forest regions in 1992 could provide inoculum to infect some
recently burned adjacent sites in 1993. However, due to
reductions in slash burns, and planned delays of new
plantings where fruiting bodies are present, overall infection
of seedlings in new plantings is expected to decline.

Insect and Disease Monitoring Systems

MARITIME PROVINCES - PHEROMONE TRAPPING

PROGRAM

Pheromone traps are used to detect low levels of insect
populations, to monitor the fluctuation of populations, to
predict, with varying degrees of accuracy, population levels
and the damage that may result. Pheromones, in some cir
cumstances, are also used in control. In the Maritimes,
pheromones have been used as survey tools since 1969, when
traps were first used to detect the the gypsy moth. In 1992,
pheromones were used to monitor nine forest insects. An
important aspect of pheromone trapping programs is
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standardization, ensuring unifonnity in all aspects of the
trapping system. In the Maritimes, delta traps are used for
most general monitoring in two-trap clusters, with traps
separated by at least 20 m. In 1992, Multi-pher® traps were
used for spruce budworm, in either two- or three-trap clus
ters, and for hemlock looper, traps were placed individually.
In addition to "operational" testing reported here, research is
also under way to develop more efficient systems.

European Pine Shoot Moth
Rhyqcionia buoliana (D.& S.)

Both the number of positive traps and overall catches
were lower than in 1991 in the Maritimes (Fig. 22). As in
previous years, higher populations were predominant in
Nova Scotia and Prince Edward Island. The highest popula
tions were detected in eastern Nova Scotia and catches at
both of those locations represent an increase from last year.

The criterion for selecting locations for European pine
shoot moth traps is that they be in young red pine plantations.
The purpose of this trapping system is primarily to give early
warning of a possible outbreak in the plantation being
monitored. Plantations with trees about 1 m high are selected
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as new locations. The sites are changed when the trees are
considered seriously infested or when they reach 3 m high.
Because changes in locations are an annual feature of
European pine shoot moth trapping, it is not appropriate to
make detailed comparisons of mapped results between years
except in the sense of overall trends.

Forest Tent Caterpillar
Malacosoma disstria Hbn.

There was another significant increase in numbers of
forest tent caterpillar moths captured in traps in the
Maritimes in 1992, especially in New Brunswick where there
is an active and increasing outbreak (Fig. 23). An increase in
pheromone trap captures in New Brunswick was noted in
1989. While little change occurred in 1990, captures
increased significantly in 1991, corresponding with the onset
of the current outbreak. Apparently, pheromone trapping has
given a 2-year advance warning of population increase to
levels when visible defoliation occurs. The highest catches
correspond well with the band of defoliation in south-central
and eastern New Brunswick (Fig. 7). The 1992 trapping
results suggest a further expansion of the outbreak in
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Figure 22. European pine shoot moth (Rhyacionia buoliana [D. & S.]) pheromone survey points
in the Maritime provinces in 1992.



New Brunswick and the possibility of patchy defoliation in
some parts of the two other provinces.

Gypsy Moth
Lymantria dispar (L.)

The pheromone trapping detection survey has been used
in the Maritimes since 1969. The survey program and the
data interpretation problems encountered in 1992 because of
adults blown in by storms are discussed in the description of
the gypsy moth infestation.

Hemlock Looper
Lambdina fiscellaria fiscellaria (On.)

Testing of the pheromone continued in 1992.
Multi-Pher® traps were placed singly at 96 locations
(Fig. 24). All but one of the traps captured moths, some of
them by the thousands (highest catch was 3054) and some of
the "unsaturating" traps were filled to overflow. Trap catches
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correspond well with other population level indicators
(defoliation, larval counts, light trap catches), especially in
New Brunswick. The lower than expected catches in areas of
defoliation in Nova Scotia may be related to the low egg
counts found there during fall surveys.

Eastern Spruce Budworm
Choristoneurafumiferana (Clem.)

The number of spruce budworm pheromone trapping
locations was increased to 35 in 1991 from 24 in 1990, in an
effort to better describe the population distribution. In 1992,
two or three traps were employed at each of 37 trapping
locations. Pheromone trapping results for 1992 (Fig. 25)
correspond well with spruce budworm defoliation, especially
the high catches in northern New Brunswick and in eastern
Prince Edward Island. A feature of this trapping system is
that the traps are sensitive enough to detect populations
where no visible defoliation occurs. Data from additional
years will be required before the system can be used to make
predictions regarding defoliation.

Number of moths per trap
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.Figure 23. Forest tent caterpillar (Malacosoma disstria Hbn.) pheromone survey points
in the Maritime provinces in 1992.
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Figure 24. Hemlock looper (Lambdinaf fiscellaria [Gn.]) pheromone survey points in the Maritime provinces in 1992.

Jack Pine Budworm
Choristoneura pinus pinus Free.

The proportion of positive traps remained unchanged
(60%) and trap catches declined marginally from 1991
(Fig. 26). The results are consistent with a lack of larval
populations and defoliation during the year.

Oak Leafroller
Archips semiferana (Wlk.)

Although there was some fluctuation in individual trap
catches when compared with adults captured at the same
specific locations last year, there was no real change in
overall captures in 1992 (Fig. 27). The 1992 observations
will aid in the calibration of the trapping system and our
ability to make predictions in the future.

Oak Leafshredder
Croesia semipurpurana (Kft.)

The number of moths captured in 1992 in western Nova
Scotia increased from 1991 in the majority of the traps but
still remains lower than in New Brunswick (Fig. 28).

Spruce Budmoths
Zeiraphera spp.

Testing continued for two species of budmoth,
Zeiraphera canadensis and Z. unfortunana. Although
regional trapping programs determine the distribution of
these insects, difficulties remain in finding an effective trap
placement design. Therefore, it is not appropriate to present
results until these problems are resolved.

PRAIRIE PROVINCES

Surveys were initiated in 1992 within trembling aspen
forests in the three Prairie provinces to monitor the incidence,
distribution, and relative abundance of important insect pests,
diseases, and other damage agents, defects, and tree mor
tality. This survey, to extend over 3 or more years, utilized
the permanent sample plot (PSP) sites selected previously by
the provinces for inventory measurement. Data from 17 PSP
sites plus 1 ARNEWS (Acid Rain National Early Warning
System) plot were selected in Manitoba, 9 sites in
Saskatchewan, and 11 PSP sites in Alberta (Table 12). All
aspen that had been previously tagged, numbered, and
measured were included in the survey. Above-ground tree
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Figure 25. Eastern spruce budworm (Choristoneurafumiferana [Clem.])
pheromone survey points in the Maritime provinces in 1992.
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Figure 26. Jack pine budworm (Choristoneura pinus pinus Free.)
pheromone survey points in the Maritime provinces in 1992.
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Table 12. Damaging agents and tree condition of trembling aspen surveyed on permanent sample plots in Manitoba,
Saskatchewan, and Alberta in 1992.

Damage agent or tree condition

No. sites sampled
Total trees sampled

Defoliator incidence: a

Choristoneura conflictana (Wlk.)
Malacosoma disstria Hbn.

Poplar borer
Saperda calcarata Say

Armillaria root roth
Armillaria sp.

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

False tinder conk
Phellinus tremulae (Bond.) Bond. & Boriss.

A stem-staining fungus
Peniophora polygonia (Pers:Fr.) Boud.

Top diebackc

Dying and dead trees

Otherd

Alberta

11
1301

8.2

0.4

< 0.1

< 5.0

6.0

20.2

7.8

39.9

Saskatchewan

9
684

Affected trees (% of total)

33.6

4.8

< 0.1

<5.0

3.4

6.4

9.9

41.1 d

11.5

Manitoba

18
979

11.5

1.1

3.6

1.0

5.5

8.0

6.9

21.1 d

20.8

a Levels of defoliation varied widely from trace to moderate or severe; defoliation was due mostly to large aspen tortrix, C. conflictana.
bYalues are for trees that died from this disease only. Since sampling was nondestructive, incidence of this disease may have been higher.
cTop dieback =partial mortality of shoots and branches in the upper crown.
dOther factors include frost cracks, mechanical injury, partial girdling by hares or other animals, and major defects such as forked stem, severe
lean, broken top, and twisted stem.

eYalues for Alberta: 3.5% dying, 3.6% dead 1-2 years, and 8.5% dead 2+ years; values for Saskatchewan: 12.6% dying, 4.5% dead 1-2 years,
and 24.3% dead 2+ years; values for Manitoba include 5.6% dying and 15.5% dead 1+ years.

components were examined for insect and disease injury on
all living trees, while on recently dead or dying trees, the root
collar base was examined nondestructively for insect- and
fungus-caused injury to identify the likely causal agent.

Site characteristics of the PSPs surveyed varied from dry
to moist. Ages of the stands also varied widely from less than
20 years to over 80 years. In this first stage of analysis, trees
from all sites were combined, regardless of stand age, crown
class, stand density, or site class. These factors will be exam
ined in more detail after more data have been accumulated.

BRITISH COLUMBIA

Pine Shoot Beetle
Tomicus piniperda (L.)

Special surveys of Christmas tree plantings, particularly
Scots pine, were initiated in the region this year to detect the

pine shoot beetle, and results were negative. The surveys
followed the recent discovery of the introduction of this
European pest into North America in Ohio and the five states
surrounding the Great Lakes.

Pinewood Nematode
Bursaphelenchus xylophilus (Steiner and Buhrer) Nickle

The pinewood nematode remains extremely rare in
forests in British Columbia and the Yukon Territory. New
surveys in 1992 were conducted to obtain data for a possible
exemption of western hemlock from a ban on non-kiln dried
exports to the European Community. A temporary deferral
(derogation) of the ban has been extended to mid-1993 by
some countries.

Freshly cut logs, western hemlock (25) and lodgepole
pine (25), were placed at each of 11 sites with active
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woodborer populations in six regions, in late May to early
June. The logs were later measured, peeled, and examined for
the presence of woodborers, and chip samples were extracted
to determine the presence of nematodes. About 67% of the

. samples (hemlock 43%, pine 91 %) contained the nematodes
Rhabditidae, Tylenchidae, and Dorylaimidae. Pinewood
nematode was in 13% of the samples, but only in pine.
Sawyer beetle larvae, Monochamus spp., were in 65% of the
pine bolts and 12% of the hemlock bolts. Sample bolts are
being reared to determine whether the larvae will mature in
hemlock, where development was much more limited and
poorer than in lodgepole pine.

Additionally, 2300 hemlock logs were examined at
24 dry land sorts or log decks in six regions. Only 22% of the
logs had evidence of current or old insect activity. Wood
borers identified in 16% of the logs included Melanophila
drummondi (Kirby), Xylotrechus longitarsus Casey, and
Leptura spp. but none were Monochamus, a potential vector
of pinewood nematode. None of the 117 wood samples
extracted from insect-affected and uninfested logs contained
pinewood nematode, but 30% of the samples contained other
insect or fungal-associated nematodes (Rhabditidae,
Tylenchidae, and Dorylaimidae). Ambrosia beetle attacks
were found in 10% of the logs at 13 sites. Most were
Trypodendron lineatum (Olivier), with Gnathotrichus sp. in
some coastal samples.

Previously, about 2300 samples have been examined
from recently dead or dying conifers, logs, low-grade boards,
and potential vectors collected throughout British Columbia
and the Yukon Territory. Since 1980, only six individual
predisposed trees from widely scattered locations and one
woodborer, Monochamus [maculosus=] damator Hald.,
contained pinewood nematode.

Eurasian Poplar Leaf Rust
Melampsora larici-populina Klebahn

A potential threat to native and hybrid poplars in this
region, the rust was detected for the first time in North
America on poplar hybrids in Washington State in 1991, but
it is not yet known to occur in Canada. Additionally, a new
strain of the native conifer-aspen rust, Melampsora medusae
Thum., Bull., infected and defoliated hybrid poplars in
plantations in Washington and Oregon. Previously, North
American strains·of this rust were pathogenic to trembling
aspen but not to hybrid poplars or cottonwoods.

A project to produce a diagnostic guide to the common
poplar pests and a host check list for native and hybrid
poplars in British Columbia was initiated. Preliminary results
found the most economically damaging fungi in mature
aspen stands in the region to be false tinder conk, Phellinus
tremulae (Bond.) Bond. & Boriss. Wood value is lowered by
the disease in the incipient stage as a stain and later as a heart
rot.

Pests and Diseases of Regional
Importance

NEWFOUNDLAND

Balsam Fir Sawfly
Neodiprion abietis complex

The infestation in the Bay d'Espoir area that started in
1989 collapsed in 1992. Pockets of high larval numbers
persisted throughout the summer but no noticeable defolia
tion resulted. In western Newfoundland, high larval popula
tions were recorded near Bottom Brook. Over 1200 ha were
defoliated, with moderate and severe defoliation accounting
for 723 ha. This area is predominantly young balsam fir
stands many of which were precommercially thin ed.

Parasites and a viral disease were responsible for
reducing high populations of balsam fir sawfly throughout
the Bay d'Espoir infestation. Overall mortality among devel
oping stages was 92.8%. In the western Newfoundland
outbreak, 92.3% of developing larvae were diseased.

An overwintering egg survey for forecasting 1993
sawfly conditions was conducted from mid- to late October.
Moderate and severe defoliation is expected to occur on
4374 ha in southwestern Newfoundland and an additional
6945 ha is forecast to be lightly defoliated.

European Pine Sawfly
Neodiprion sertifer (Geoff.)

This sawfly, first discovered in Newfoundland in 1974
in a Scots pine plantation near Windsor Lake, is now
infesting two needle pines in the city of St. John's and was
also recorded at other locations on the Avalon Peninsula,
including Logy Bay, Mount Pearl, Torbay, Portugal Cove,
Foxtrap, Paradise, and Carbonear. Larvae of this pest were
found at Whitbourne in 1991 and again in 1992 on orna
mental pine trees. Defoliation by the sawfly was minimal
where Sertifervirus sprays were applied but severe defolia
tion occurred at all other sites.

Larch Sawfly
Pristiphora erichsonii (Htg.)

No infestations of larch sawfly were recorded in natural
stands in insular Newfoundland in 1992, but high populations
caused moderate to severe defoliation on ornamental larch in
the Pasadena area. Provincial forestry personnel in Labrador
City reported severe defoliation in western Labrador in 1992.
Results of the annual fall shrew trapping program in the four
permanent shrew plots across the island showed a marked
decrease in populations in three of the four plots compared
with 1991.

Birch Casebearer
Coleophora serratella (L.)

Defoliation was light throughout most of the Northern
Peninsula. Small outbreaks occurred near Reidville, Adies



Pond, Wiltondale, and North Lake on Goose Arm Road. In
western Newfoundland, defoliation was light with some
moderate browning recorded along the north shore of the Bay
of Islands, Camp 180 Road, and between Crabbes River and
Highlands River. Light to moderate casebearer damage was
common throughout central Newfoundland with severe
pockets of up to 90% defoliation recorded near Boyd's Cove
in Notre Dame Bay and at Great Rattling Brook south of
Grand Fall's. No birch casebearer was found in the Bay
d'Espoir area in 1992.

Aspen Serpentine Leafminer
Phyllocnistis populiella (Cham.)

Moderate and severe defoliation of aspen stands by the
serpentine leafminer occurred for the tenth consecutive year
in the Churchill River Valley from the mouth of the Minipi
River to Muskrat Falls including the Pinus River Valley in
Labrador. Severe defoliation also occurred at the south end of
Dominion Lake and along Goose River. Light to moderate
damage was recorded near the west end of Grand Lake at the
mouth of the Susan and Naskaupi rivers, and small areas of
moderate and severe defoliation were common from Happy
Valley north to Northwest River. In insular Newfoundland,
this leafminer caused mostly light damage to trembling aspen
throughout north central Newfoundland from Indian River
Provincial Park east to Jonathan's Pond Provincial Park.

Uglynest Caterpillar
Archips cerasivorana (Fitch)

Defoliation of choke cherry and other hardwoods by
uglynest caterpillar was common along the south shore of
Deer Lake in the vicinity of South Brook and Pasadena. A
reduction in the number of nests was observed from 1991,
possibly due to high larval parasitism. However, severe
defoliation did occur on scattered clumps of choke cherry on
abandoned agriculture land at South Brook. This is the fifth
consecutive year the insect has occurred in this area.

Larch Casebearer
Coleophora laricella (Hbn.)

Two localized infestations of larch casebearer were
observed, one along the Millertown Junction Road and the
other near Northwest Gander River on the Bay d'Espoir
Road. Defoliation at both localities was estimated at 80% and
90%, respectively.

Needle Rust of Spruce
Chrysomyxa ledicola (Peck) Lagerh.

High incidences of needle rust of white, black, and blue
spruce occurred in eastern Newfoundland, on the Avalon
Peninsula, and St. John's where up to 80% of the new foliage
was infected. A high incidence of rust on black spruce was
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recorded near La Scie and Pacquet on the Baie Verte
Peninsula where 1 ha of scrub spruce was infected.

White Pine Blister Rust
Cronartium ribicola J.e. Fischer

In the Little Barachois Brook area in western
Newfoundland, 5% of young white pine were dead or dying
from blister rust disease. Over 40 sites of infection of blisters
occurred on an urban tree on the Avalon Peninsula.

MARITIME PROVINCES

Oak Leafroller Pseudexentera spoliana (Clem.)

Oak Leafshredder Croesia semipurpurana (Kft.)

The oak leafroller and the oak leafshredder have been
defoliating red oak since the early 1970s and are its most
serious pests; consequently, trees in many areas have various
degrees of twig, branch, and crown dieback.

In New Brunswick, oak leafroller caused moderate
defoliation in a small area in Douglas, York County, and
light defoliation, by the two species feeding together, was
observed on numerous trees at Cranberry Lake, Queens
County. Both infestations are expected to continue in 1993.

In Nova Scotia, the intensity and the area of defoliation,
predominantly by the oak leafroller, were similar to the levels
observed in 1991 and significantly reduced from 1990. Defo
liation occurred sporadically in stands of red oak in western
Nova Scotia. The average level of defoliation was 8% (range
1-29%) compared with the 40% average (1-85%) in 1990.
This is the second year of reduction in defoliation since 1990.
At the peak of the outbreak, in 1985, the average defoliation
was 69%. At Colpton, Lunenburg County, a severely defo
liated stand of oak had nearly a third (29%) of the foliage
damaged. Oak leafshredder damaged all trees at Jeremys
Bay, Annapolis County, where 32% of the leaves were
damaged. The average defoliation also decreased on per
manent sample plots of red oak in Queens and Lunenburg
counties. Defoliation was 17.8% in 1992 compared with
18.1 % in 1991,25.5% in 1990,26% in 1989, and 54% in
1988. Results of pheromone trapping do not predict signifi
cant changes in population in 1993 although the catches
increased slightly from the previous year.

Red oak stands in western Nova Scotia are generally in
poor condition because of repeated defoliation (Table 13).
Although few trees are healthy, many are recovering from
low levels of defoliation of the past 3 years.

In Prince Edward Island, light defoliation occurred at
North Milton, Queens County, and Brudenell Point, Kings
County. At both locations, 98% of red oaks have more than
25% branch dieback because of repeated defoliation by these
two insects. Defoliation by oak leafshredder was at moderate
levels at Pleasant Grove, Queens County, while oak leafroller
caused defoliation at trace levels.



62 Pests and Diseases of Regional Importance

Table 13. Tree condition of red oak after repeated defoliation by oak leafshredder and oak leafroller
in western Nova Scotia, 1988-1992.

Percent of trees in class

Tree condition class 1988a 1989b 1990C 1991d 1992e

Healthy 9.1 1.0 0.2 0.1 0.1
Twig dieback only 22.6 18.2 8.6 32.4 39.8
Branch dieback 42.9 52.2 77.1 56.8 53.8
1-25% 14.3 18.9 7.9 8.6 3.8
26-50% 5.0 4.9 2.0 0.8 1.8
51 +% 0.6 0.9 1.0 0.7 0.5
dying

Dead 5.5 3.9 3.2 0.8 0.3

a Based on assessment of 931 trees in 35 stands.
b Based on assessment of 1004 trees in 40 stands.
C Based on assessment of 975 trees in 39 stands.
d Based on assessment of 1050 trees in 42 stands.
e Based on assessment of 1025 trees in 41 stands.

Spruce Budmoths
Zeiraphera spp.

Shoot damage by spruce budmoths on white spruce was
generally light, with occasional severe or moderate infesta
tions. Damage occurred at slightly higher levels than in 1991
throughout much of the region. Spruce budmoths are a
closely related species: the spruce budmoth, Zeiraphera
canadensis Mut. & Free.; the purplestriped shootworm,
Z. unfortunana Powell; and the yellow spruce budworm,
Z. fortunana (Kft.) ..Zeiraphera canadensis is usually the
most common and most important of the three, but occasion
ally the mix of species changes to favor one of the other two.

In New Brunswick, damage was generally light, an
. average of 18% of the shoots were damaged at the

33 locations examined (an increase from 11 % reported in
1991). The most serious damage was at the Roosevelt
International Park on Campobello Island, Charlotte County,
where 75% of shoots were damaged.

In Nova Scotia, average shoot damage was 14% at the
68 locations examined (an increase from 11 % reported in
1991). Severe damage was recorded at Pillar Rock, Inverness
County, where 81 % of the new shoots were damaged over a
2-3 ha area. Red spruce was damaged in two areas of the
province.

In Prince Edward Island, an average of 18% of the
shoots were damaged at the 25 locations, an increase from
15% reported in 1991. Damage was at trace or light levels in
all but tw~ of these areas: at Carleton, Prince County, with
79% shoot damage, and in the Prince Edward Island National
Park at the Cavendish Campground, Queens County, with
45%.

Eastern Larch Beetle
Dendroctonus simplex LeC.

Although eastern larch beetle populations have been
declining since the mid-1980s, the insect continued to attack
and kill mature and"semimature larch trees in all
three provinces. In New Brunswick, the insect was most
damaging in the southern and central part of the province.
Tree mortality in Madawaska, Northumberland, Kent,
Westmorland, Kings, Queens, Sunbury, and Charlotte
counties ranged from 4 to 32%, the highest at Bonny River,
Charlotte County.

In Nova Scotia, newly killed trees were found only at
Wallace Bridge, Cumberland County, in 1992. In Prince
Edward Island, eastern larch beetle killed a few trees. As in
1991, all new larch mortality associated with beetle attack was
found in Prince County. Mortality was observed on a few
trees and on patches smaller than 1 ha. The largest area of
tree mortality was observed at Portage. The highest level of
incidence (8%) was recorded at Foxley River and in the
Camp Tamawaby Demonstration Woodlot. Semimature trees
were recently killed at both of these locations.

European Larch Canker
Lachnellula willkommii (R. Hartig) Dennis

European larch canker was found for the first time in
Prince Edward Island in 1992. A 4-year-old canker was
found in a young European larch plantation east of
Wellington, Prince County, and a 2-year-old canker in a
natural stand of eastern larch, west of Miscouche,
Prince County, within 10 km of each other. A survey of
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Figure 29. Occurrence of European larch canker (Lachnellula willkommii [R. Hartig] Dennis)
in the Maritime provinces in 1992.

12 additional areas and thousands of trees in the vicinity
detected no further infection. Forty-one areas were examined
for larch canker in 1992.

In spite of the discovery of the disease, plant quarantine
regulations, restricting the movement of larch into
Prince Edward Island from mainland Nova Sotia, from
southeastern New Brunswick, or from northeastern Maine,
will remain in effect. The disease is restricted in distribution;
only two areas are affected of 278 areas inspected between
1981 and 1992. All cankers found in 1992 have been
removed.

No infected trees were found at any of the approximately
100 locations examined in New Brunswick and Nova Scotia
outside the known distribution (Fig. 29). The disease is
widespread and common within the infected areas. Branch
cankers are present on 77% of the trees at Manganese Mines,
Colchester County, Nova Scotia, on 50% of the trees at
Dean, Halifax County, Nova Scotia, and in other areas in
both provinces where the infection rate is over 50%.

QUEBEC

Swaine Jack Pine Sawfly
Neodiprion swainei Midd.

Damage by the Swaine jack pine sawfly remained low in
all of the province's jack pine stands in 1992. Once again, the
insect's population levels were generally low. The areas
affected by this sawfly are generally the same as those

reported in recent years in the Saguenay-Lac-Saint-Jean,
Mauricie-Bois-Francs, and Lanaudiere regions, and any
fluctuations remain local. The incidence of the insect in 1992
is similar to that in 1991. However, an aerial survey was
performed because of the increased population levels
reported in certain locations. The 1992 results are compara
ble to those obtained in the last aerial survey in 1990,
regarding both the location of the infested areas and the
intensity and extent of the damage.

Sawfly populations remained low in the Lanaudiere
region, while a slight resurgence was noted in the Mauricie
Bois-Francs region. In the latter region, population growth
was observed primarily in the areas historically associated
with outbreaks of the insect (Lakes Gagnon, Cousacouta, and
Flamand). The intensity of the infestations reported in these
areas through the 1980s has fluctuated considerably and the
insect has been in decline since 1990. In 1992, spot ground
observations detected moderate population levels at
Lac Cousacouta and Lac Gagnon and high levels at
Lac Flamand. However, the aerial survey failed to find major
damage throughout the affected stands, since defoliation was
light. Cumulative damage surveys also showed that the
Swaine jack pine sawfly has had very little impact in these
areas. The reported mortality is generally in the 5% range,
except in several small infestations « 10 ha) along the shores
of Lac Cousacouta and Lac du Chevalier, where mortality is
higher. This damage is believed to have been caused by the
epidemics reported in the early 1980s. On the whole, the
stands are in good condition.
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In the Saguenay-Lac-Saint-Jean region, sawfly popula
tions have been confined in recent years to the area of the La
Lievre Controlled Harvesting Zone and southeast of
Dolbeau. Damage by the insect has remained generally low,
except north of Lac Saint-Jean (Racine Township).
Populations in this area have increased since 1991.

Large Aspen Tortrix
Choristoneura conflictana (Wlk.)

Large aspen tortrix populations remained at epidemic
levels in several regions of Quebec in 1992. The infestations
reported in 1991 in the Quebec City, Lanaudiere, Abitibi
Temiscamingue, and North Shore regions persisted, while the
affected areas expanded. New infestations were detected in
the Gaspe-Magdalen Islands region. The epidemic observed
since 1985 in the Saguenay-Lac-Saint-Jean region declined
substantially this year.

Populations of this tortrix dropped significantly in the
Saguenay-Lac-Saint-Jean region. The insect was reported in
the same areas as last year but defoliation was sporadic and
less extensive. Damage varied from light to moderate in
1992, compared with moderate to severe in 1991. The infes
ted areas are located primarily to the north of Lac Saint-Jean
(between Saint-Felicien, Girardville, and Sainte-Monique),
near Saint-Ambroise and between La Baie and Lac Hal Hal

In the Quebec City region, the infestation intensified in
various parts of Charlevoix. The insect's population levels
have remained at an epidemic level in this area for 5 years.
Defoliation was generally more severe than in 1991 and the
infestations have expanded. Moderate to severe damage was
reported primarily between Baie-Saint-Paul and Tadoussac.

Defoliation by the large aspen tortrix in the North Shore
region remained limited to the vicinity of Baie-Comeau, but
infested areas have quadrupled since last year. The affected
stands cover about 33 400 ha" compared with 7900 ha in
1991. Damage was moderate or severe over 56% of the
affected area. It intensified in the infested area in 1991.

An aerial survey was conducted north of Montreal to
define the areas of infestation reported in 1991. Ground
observations performed at that time estimated that over
700 ha were heavily defoliated. This year, damage was re
ported on 5425 ha, with moderate or severe defoliation on
nearly 82% of this area. The infested areas are located south
of the Taureau reservoir, south of Saint-zenon, and east of
Saint-Donat-de-Montcalm.

In Abitibi-Temiscamingue, the few infestations reported
in 1991 expanded. Ground observations indicate that approx
imately 1000 ha were affected moderately to severely in
1992, compared with 200 ha in 1991. This damage was
reported around the municipalities of Beaudry, Cloutier, and
Montbeillard. However, the observed defoliation was
partially attributable to the effect of two other defoliators of
the trembling aspen that were present in these areas. The
large aspen tortrix was observed in other localities in the
region but did not cause extensive damage.

Aerial surveys reported new infestations in the Gaspe
Magdalen Islands region. The affected areas are located
southeast of Sainte-Anne-des-Monts and southeast of
Murdochville, between the York and Saint-Jean rivers. A
total of3516 ha were defoliated, with moderate to severe
damage in nearly 76% of this area.

ONTARIO

Bronze Birch Borer
Agrilus anxius Gory

Many stands of white and grey birch in Kemptville
District were infested with 324 ha damaged. The largest
infestation occurred in Gloucester Township, where 48 ha
were affected, with 72% of the trees attacked and 45% killed.
Higher than usual populations were also apparent in white
birch stands on ridge tops surrounding the city of Sudbury
and in Parry Sound and Bancroft districts. Most of the stands
in these areas were on poor sites and had been stressed by
drought and defoliation by forest tent caterpillar.

Birch Skeletonizer
Bucculatrix canadensisella Cham.

Moderate to severe defoliation of white birch occurred
on 12 103 480 ha, a fourfold increase in the total area of
infestation compared with 3 077 454 ha in 1991. The defo
liation in 1992 was in the Northeast Region in Wawa, Hearst,
Chapleau, Cochrane, Timmins, and Kirkland Lake districts;
in the Central Region in Temagami, North Bay, Sudbury,
Parry Sound, Algonquin Park, Pembroke, and Bancroft
districts; and in the eastern part of the Southern Region in
Tweed and Kemptville districts (Fig. 30). It is expected that
populations will decline in 1993 and the area of defoliation
will be considerably reduced compared with 1992.

Early Aspen Leafcurler
Pseudexentera oregonana (Wlsm.)

In 1992, infestations by this insect in northeastern
Ontario increased for the fourth consecutive year. A total
area of 1 867 828 ha was defoliated in 1992 compared with
147 620 ha in 1991. Districts in the Northeast Region heavily
infested were Cochrane, Hearst, Chapleau, Timmins, and
Kirkland Lake as well as the adjoining part of north Sudbury
District. Populations will be lower in 1993 and the extent of
defoliation reduced accordingly.

Butternut Canker
Sirococcus clavigignenti-juglandacearum
N.B. Nair, Kostichka & Kuntz

This disease was identified for the first time in Ontario
in 1991 when it was collected from severely damaged butter
nut trees at five locations in southwestern Ontario. In 1992,
30 new locations throughout the Southern Region were
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Figure 30. Area of moderate to severe defoliation by the birch skeletonizer
(Bucculatrix canadensisella Cham.) in Ontario in 1992.

checked and the disease was identified at 22 locations: 5 in
the Cambridge District, 1 in Maple District, 8 in Tweed
District, and 8 in Kemptville District. The area most severely
affected was in Ashfield and McKillop townships in
Cambridge District, where 27% of the trees surveyed had
apparently been killed by this disease. In Tweed and
Kemptville districts, no whole-tree mortality was found, but
more than 90% of the trees examined were affected; branch
mortality ranged from 20 to 95%.

PRAIRIE PROVINCES

Douglas-Fir Beetle
Dendroctonus pseudotsugae Hopk.

The infestation of Douglas-fir beetle, initially reported to
have killed about 50 Douglas-fir trees in 1991 in
Jasper National Park, expanded in 1992. Aerial and ground
surveys conducted by the Canadian Parks Service identified
31 new infestations in 1992 with over 200 recently killed
trees. The damaged areas are scattered along the Athabasca
River valley, adjacent to the Jasper townsite and Jasper Park
Lodge, and at several locations within 15 kIn north and south
of Jasper.

Several trees recently killed by Douglas-fir beetle were
salvaged to reduce the hazard of falling trees in recreational
areas. At two infestation sites, traps baited with experimental
semiochemicals were deployed in cooperation with the
Canadian Parks Service to attract and collect Douglas-fir

beetles. The trapping results provided data on flight duration
and relative abundance and indicate that these techniques
may be useful in control strategies.

Birch Skeletonizer
Bucculatrix canadensisella Cham.

For the second consecutive year, birch skeletonizer
caused moderate to severe injury to white birch foliage in
west-central Alberta. Damage occurred in three forest
districts, Grande Prairie, Whitecourt, and Slave Lake, and
was especially noticeable throughout the Swan Hills area to
the north of Lesser Slave Lake. A previously reported
outbreak of birch skeletonizer occurred in 1967 and 1968
within the same general area in west-central Alberta.

During the 1992 field survey season, high population
densities of spruce gall midge, Mayetiola piceae (Felt),
caused damage to white spruce throughout northern Alberta
from Steen River south to High Level, west of High Level to
Rainbow Lake, and southeast of High Level to Senex Creek.
Minor incidences of this gall midge were noted near Hudson
Bay in Saskatchewan, and Kakisa and Pine Point in the
Northwest Territories.

Symptoms of attack noted were severe twig mortality of
last season's shoots. In terms of the insect's life cycle,
damage noted in 1992 would have been from galls formed by
larvae that hatched from eggs in the summer of 1991.
Between 50 and 75% of the 1991 shoots were killed, leaving
attacked trees with a distinct reddish appearance. Symptoms
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closely resembled frost damage or damage by spruce
budworm attack.

Generally, spruce gall midge does not reach high popu-
. lation densities over large areas; usually it reaches epidemic

levels on only a few hectares or even only small patches of
trees. From examination of past Forest Insect and Disease
Annual Reports and regional reports, there have been only
two large outbreaks of spruce gall midge. In 1968 and 1969,
outbreaks occurred in the Yukon Territory at Canyon Lake
and between Whitehorse and Dawson City. During these
infestations, spruce was severely damaged from galls, girdled
twigs, and twig mortality. Other much more localized out
breaks were observed in New Brunswick and Nova Scotia in
1981 and 1982.

Large Aspen Tortrix
Choristoneura conjlictana (Wlk.)

Periodically in the Prairies, large aspen tortrix and forest
tent caterpillar severely defoliate aspen. During 1992, large
aspen tortrix caused light defoliation in many areas in
Manitoba, Saskatchewan, and Alberta. Exceptions were a
localized area of severe defoliation near Big River west of
Prince Albert National Park in Saskatchewan, and near
Rocky Mountain House in west-central Alberta. The area of
defoliation caused by large aspen tortrix has been decreasing
since 1990 and is expected to decline further in 1993.

BRITISH COLUMBIA

Pine Shoot Beetle
Tomicus piniperda (L.)

Surveys to detect the pine shoot beetle on Christmas
trees plantations in British Columbia, particularly on Scots
pine, were initiated. in 1992, but none were found. The
surveys followed the recent discovery of the introduction of
this European pest into North America in Ohio and the five
states surrounding the Great Lakes.

Douglas-Fir Tussock Moth
Orgyia pseudotsugata (McD.)

Douglas-fir trees were severely defoliated by the tussock
moth in 58 patches 5-100 ha each, totaling 1875 ha in the

Kamloops Region. Small groups of hedgerow and
ornamental Douglas-fir near Abbotsford, Chilliwack, and
Clearbrook in the Vancouver Region were defoliated for a
third consecutive year. This followed defoliation over 135 ha
west of Kamloops in 1991 and population increases detected
in standard three-tree beating samples and in pheromone
baited sticky traps in 1989 and 1990. Ornamental Douglas-fir
and spruce in urban areas in Kamloops, Vernon, Kelowna,
Penticton, and Hedley were defoliated, some for the fifth
consecutive year.

The insects were trapped in pheromone-baited sticky
traps placed in 20 Douglas-fir stands selected for the greatest
historical frequency of tussock moth in the Kamloops and
Nelson forest regions. The number of male adults declined
slightly overall after six consecutive years of increase. About
4106 adult males were trapped in 96% of the traps at
18 permanent sites in the Kamloops Region (average 40 per
trap), a 7% increase from 1991. In the western part of the
Nelson Forest Region, 84 males were caught in 12 traps at
two sites, a fivefold decrease from last year. Additionally,
2195 males were trapped in 53 traps (average 41/trap) in
12 randomly selected areas, to more precisely locate the
focus of any infestation. An additional 187 sites monitored
by the British Columbia Forest Service contained 5119 males
(average 27/trap). An average catch of 25 or more male
moths per trap per location appears to indicate potential
visible defoliation within two summers.

Trap data and the presence of egg masses indicate the
potential for defoliation of Douglas-fir at seven sites mostly
west of Kamloops and near Cache Creek. Little or no defolia
tion should occur at 16 sites mostly in the Okanagan Valley.
Defoliation is forecast not to occur in the southwestern part
of the Nelson Forest Region or near Chilliwack.

Cooperative interagency treatments of increasing popu
lations were completed at three sites totaling about 650 ha
near Savona and Rayleigh in central British Columbia.
Postspray results. from aerial applications of a nuclear
polyhedrosis virus (Virtuss) indicated effective spread of the
virus and a significant reduction of population. An
experimental pheromone male confusion trial over 12 ha near
Hedley found that mating was effectively blocked. Control
programs in vulnerable stands near Kamloops and Cache
Creek in the Kamloops Region, where high numbers of egg
masses occurred in 1992, may be implemented in 1993.
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Newfoundland and Labrador Region

Insect, Disease, or Damage

Alder leaf beetle
Chrysomela m. mainensis
Bechst.

Animal

Anthracnose
Kabatiella apocrypta
(Ell. & Ev.) Arx

Apple scab
Venturia inaequalis
(Cooke) Wint.

Aspen leafroller
Pseudexentera oregonana
(Wlsm.)

Bagworm
Solenobia walshella Clem.

Balsam twig aphid
Mindarus abietinus Koch

Birch-aspen leafroller
Epinotia solandriana (L.)

Black knot
Apiosporina morbosa
(Schwein.:Fr.) v. Arx

Broom rust
Melampsorella
caryophyllacearum
Schrotr.
Pucciniastrum
goeppertianum (Kuhn)
Kleb.

Claycolored root weevil
Otiorhynchus singularis
(L.)

Oost(s)

Speckled alder

Balsam fir,
Spruce, Pine, Larch,
Aspen, Maple

Maple

Flowering crab
Crab apple

Trembling aspen

Balsam fir

Balsam fir

Trembling aspen

Pin cherry
Plum

Balsam fir

English blueberry

Balsam fir

Location

Eastern Labrador

Throughout Newfoundland &
eastern Labrador

Central Newfoundland

Avalon Peninsula

Western & central
Newfoundland
Avalon Peninsula

Western & northern
Newfoundland

Northern, central, & eastern
Newfoundland
Eastern Labrador

Central & eastern
Newfoundland

Central & eastern
Newfoundland
Avalon Peninsula
St. John's

Western Newfoundland
Avalon Peninsula

Avalon Peninsula

Western Newfoundland

Remarks

Low numbers. Light defoliation.

Moose browsing was common on fir.
Yellow bellied sapsucker caused
severe damage to ornamental pines.
Porcupine damage occurred on spruce,
fir, larch, & aspen. Rabbit damage was
observed on maple.

Low incidence.

Low incidence on urban trees.

Populations low in western and central
Newfoundland. High numbers on one
ornamental on the Avalon Peninsula.

Low populations.

Low populations.

Moderate populations. Light
defoliation.

Severe on some urban trees. Generally
low incidence.

Brooms common in western
Newfoundland.

Moderate incidence. Common around
the Outer Cove area.

High numbers on one tree at Pasadena
field station.
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Insect, Disease, or Damage Host(s) Location Remarks

Cone rust White spruce Avalon Peninsula Less than 5% of the cones affected in
Chrysomyxa pirolata the Torbay area.
(Korn.) Wint.

Cytospora dieback & canker Black spruce St. John's Only one tree infected.
Cytospora kunzei Sacco

Drought White birch St. John's Low incidence. Foliage turned yellow
& dropped off in urban gardens.

Eastern dwarf mistletoe Black spruce Central & eastern Highest incidence in the study since
Arceuthobium pusillum Newfoundland 1989.
Peck

European poplar canker Lombardy poplar Western Newfoundland Mortality of Lombardy poplar
Dothichiza populea Hybrid poplar Avalon Peninsula recorded on Avalon Peninsula.
Sacco & Briard Moderate incidence to hybrid poplar in

western Newfoundland.

European spruce sawfly Black spruce Northern, western, & central Low populations.
Gilpinia hercyniae (Htg.) White spruce Newfoundland

Eastern Labrador

Greenheaded spruce sawfly Black spruce Northern & western Low populations.
Pikonema dimmockii White spruce Newfoundland
(Cress.) Eastern Labrador

Heat injury Japanese larch & Avalon Peninsula Low incidence.
maple

Ink spot Trembling aspen Eastern Labrador Generally light. About 50% damage
Ciborinia whetzelii on few trees.
(Seaver) Seaver

Leaf blister White birch Central Newfoundland Moderate incidence on one tree.
Taphrina camea Johanson

Leaf rust American mountain- Avalon Peninsula Low incidence.
Gymnosporangium ash
comutum Arthur ex Kern
Melampsora abieti- Willow Northern Peninsula About 5% of the foliage infected.
capraearum Tub.

Leaf & shoot blight Balsam poplar Eastern Labrador Low incidence.
Pollaccia elegans Servazzi
Venturia macularis (Fr.:Fr.) Trembling aspen Throughout Newfoundland Damage varied from trace to severe on
E. Muller & v. Arx Eastern Labrador the island. Low incidence in Labrador.

Leaf spot Hawthorn Central Newfoundland High incidence on one tree in central
Entomosporium mespili Avalon Peninsula Newfoundland. Up to 50% damage to
(DC. ) Magnus urban trees on Avalon Peninsula.
Marssonina brunnea Hybrid poplar Avalon Peninsula Low incidence. 10% of the foliage
(Ell. & Ev.) Sacco affected.
Septoria betulae Pass. White birch Central Newfoundland Light damage.
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Insect, Disease, or Damage Oost(s) Location Remarks

Mountain-ash sawfly Ash Central Newfoundland Light defoliation.
Pristiphora geniculata
(Htg.)

Nectria dieback Sycamore maple Western Newfoundland Associated with site disturbance. Up to
Nectria cinnabarina Horse chestnut St. John's 30% of the shoots infected.
(Tode:Fr.) Fr. Golden elderberry

Nectria canker Sycamore maple Avalon Peninsula Some urban trees severely affected.
Nectria galligena Bresad. Norway maple St. John's

Needle blight Northern white Western Newfoundland Foliage damage ranged from 20% to
Didymascella thujina cedar Avalon Peninsula 30%.
(Durand) Maire

Needle cast Tamarack larch Western & eastern Up to 40% of the foliage affected
Hypodermella laricis Newfoundland along 1 km on the Old Goose Arm
Tubeuf Road.

Needle rust Tamarack larch Eastern Newfoundland Moderate incidence.
Melampsora medusae
Thurn.
Pucciniastrum epilobii Balsam fir Northern & Avalon Generally less than 5% of the foliage
Otth Peninsulas affected.

St. John's

Northern spruce engraver Black spruce Eastern Labrador High populations on a few recent dead
Ips perturbatus & dying trees.
(Eichh.)

Orange spruce needleminer Balsam fir Western, central, & eastern Low populations throughout.
Coleotechnites piceaella Black spruce Newfoundland
(Kft.)

Ragged spruce gall adelgid Black spruce Eastern Labrador High populations in a black spruce
Pineus similis (Gill.) plantation.

Redlined conifer caterpillar Balsam fir Throughout Newfoundland Low numbers.
Feraliajocosa (Gn.)

Rootcollar weevil Jack pine Northern, central, & eastern Severe damage & some mortality.
Hylobius sp. White pine Newfoundland

Scots pine
Balsam fir
Red pine

Rusty tussock moth Balsam fir Western, central, & eastern Low numbers.
Orgyia antiqua nova Fitch Speckled alder Newfoundland
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I.nsect, Disease, or Damage Host(s) Location Remarks

Scab & black canker Alberta willow Central Newfoundland High incidence occurred on
(willow blight) Laurel willow Northern, Burin, & Avalon ornamentals at one location on the
Fusicladium saliciperdum Willow Peninsulas Avalon Peninsula.
(All. & Tub.) Lind., &
Glomerella miyabeana
(Fukushi) v. Arx & Miill.

Shot hole Pin cherry Avalon Peninsula Up to 30% of the foliage infected on
Coccomyces hiemalis urban trees.
Higgins

Sirococcus shoot blight Blue spruce Western Newfoundland Moderate incidence in western
Sirococcus strobilinus Avalon Peninsula Newfoundland.
Preuss

Snow blight Balsam fir Avalon Peninsula Low to moderate incidence recorded
Phacidium infestans Black spruce Eastern Labrador along Goose River & Grand Lake
Karst. Roads.

Striped alder sawfly Speckled alder Central Newfoundland Light defoliation recorded in Bay
Hemichroa crocea d'Espoir area.
(Geoff.)

Tip blight Austrian pine Western Newfoundland Low incidence. Only a few shoots
Diplodia pinea (Desm.) affected.
Kickx

Webspinning sawfly Scots pine Avalon Peninsula Low populations on ornamentals.
Cephalcia sp.

Witches' -broom Pin cherry Western Newfoundland Moderate incidence. Very common.
Taphrina cerasi (Fckl.) Up to 30% of the foliage infected.
Sadeb.

Yellowlined conifer looper Balsam fir Throughout Newfoundland Low numbers.
Cladara limitaria (Wlk.) Black spruce

Yellowheaded spruce sawfly Black spruce Central Newfoundland Low populations found on a few trees
Pikonema alaskensis (Roh.) in a black spruce plantation.
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Maritimes Region

This table lists alphabetically, by common name, most insects and diseases encountered in the Maritimes in 1992 but not
discussed in detail elsewhere in the report. Inclusion in the table does not imply that the organism is necessarily less
economically important than those discussed in the text. It may be that an organism, for example, larch sawfly, is at an ebb of
biological activity and did not cause enough concern in 1992 to warrant detailed discussion. It may be that, although severe, an
organism, for example, seedling debarking weevil, was only important locally in 1992.

Insect, Disease, or Damage

Alder flea beetle
Macrohaltica ambiens
(LeConte)

Ambennarked birch
leafminer
Profenusa thomsoni
(Konow)

Anthracnose
Discula quercina (West.)
Arx

Kabatiella apocrypta (Ell.
& Ev.) Arx

Apple-and-thorn skeletonizer
Choreutis pariana (Cl.)

Ash leaf rust
Puccinia sparganioides Ell.
& Barth.

Ash yellows

Aspen leafrollers
Epinotia criddleana (Kft.)
Pseudexentera oregonana
(Wlsm.)
Epinotia solandriana (L.)
Anacampsis innocuella
(Zell.)
A. niveopulvella (Cham.)
Pseudosciaphila duplex
(Wlsm.)

Host(s)

Alder

White birch
Wire birch

Beech
Black ash
English oak
Red maple
Sugar maple
White ash
Red maple
Sugar maple

Apple

White ash

Ash

Trembling aspen
White birch

Remarks

Overall, intensity similar to 1991 levels in the region. Various levels of
leaf browning, mostly in the south of New Brunswick; in Nova Scotia,
light, moderate, and patches of severe browning common; in Prince
Edward Island, scattered light, moderate, and severe patches of
browning in Queens and Kings counties with a few moderate patches in
Prince Co.

Found at light or moderate levels, mainly in southwestern New
Brunswick; highest (28% of leaves) at Big Brook, Restigouche Co.
Trace damage at a few locations in Nova Scotia and moderate on 60%
of leaves at Mount Vernon, Queens Co., P.E.!.

In New Brunswick, trace leaf browning at Buctouche, Kent Co. In Nova
Scotia, leaves on all English oak trees were severely damaged at
Wolfville, Kings Co. Trace injury at Indian River, Prince Co., P.E.!.

Found at trace levels at one location in each of New Brunswick and
Nova Scotia. No reports from Prince Edward Island.

Light to severe defoliation was reported at 10 locations in Nova Scotia
and 22 locations throughout Prince Edward Island. No reports from
New Brunswick.

Second consecutive year of reduced infection levels, only a few trees
affected at two locations in Yarmouth Co., N.S. No reports from New
Brunswick or Prince Edward Island.

Not found in region to date. This disease is present in the United States
and remains a concern to plant quarantine officials.

Leafrolling at many locations throughout the region, but most
significant in northwestern New Brunswick where damage to trembling
aspen, most noticeably in saplings and young stands, by Pseudexentera
oregonana was found at all damage levels; most noticeable at St.
Leonard, Madawaska Co., where a 12-ha trembling aspen stand was
severely damaged; in Nova Scotia, 35% leafrolling at Brierly Brook,
Antigonish Co., and in Prince Edward Island, a mixed population
averaging 6% damage in all counties. Light trap catches of spotted
aspen leafroller down at most locations except at Kilmuir, Kings Co.,
P.E.I. (90 adults caught, increased from 35 in 1991).



72 Other Insects, Diseases, and Damage-Maritimes

Insect, Disease, or Damage Host(s)

Aspen webworm Trembling aspen
Tetralopha aplastella
(Hulst)

Bagworm Balsam fir
Thyridopteryx Tamarack
ephemeraeformis (Haw.)

Balsam bark weevil Balsam fir
Pissodes dubius Rand.

Balsam fir bark beetle Balsam fir
Pityokteines sparsus (Lee.)

Balsam fir sawfly Balsam fir
Neodiprion abietis (Harr.)

Balsam fir tip blight Balsam fir
Delphinella balsameae
(Waterman) Mtill.

Balsam shootboring sawfly Balsam fir
Pleroneura brunneicornis
Roh.

Balsam woolly adelgid Balsam fir
Adelges piceae (Ratz.)

Remarks

Trace and light damage in northwestern New Brunswick; highest (16%
of leaves) at St. Jean Baptiste, Restigouche Co. No reports from Nova
Scotia or Prince Edward Island.

In Nova Scotia, low populations at four locations with no associated
damage. No reports from New Brunswick or Prince Edward Island.

No reports in 1992.

Affected a few weakened trees at one location in each of New
Brunswick and Nova Scotia. No reports from Prince Edward Island.

Population levels remain low in region.

No reports in 1992.

In New Brunswick, damage was much reduced from 1991. Light
damage on 80% of trees north of Harrington, Queens Co., P.E.!. No
reports from Nova Scotia.

Infestation continues at light levels in region. In New Brunswick,
incidence and infestation levels similar to 1991; highest (32% twigs
damaged on 65% of trees) on Campobello Island, Charlotte Co. In
Nova Scotia, more widespread than 1991, averaging light twig and stem
damage at 25 locations; highest twig damage 40% at Walker Lake,
Cape Breton Co., and 32% at Round Bay and West Head, Shelburne
Co. Present at low levels on Prince Edward Island.

Beech bark disease
Nectria coccinea var.
faginata Lohm., Wats. &
Ayers

Beech scale
Cryptococcus fagisuga
Lind.

Birch casebearer
Coleophora serratella (L.)

Birch leafminer
Fenusa pusilla (Lepeletier)

Beech

Alder
White birch
Wire birch
Yellow birch

White birch
Wire birch
Yellow birch

Cankered trees common throughout the region. Infection ranged from 8
to 100% of trees in numerous stands examined.

In New Brunswick, found at more than 70 locations, mainly trace and
light damage; highest (moderate and severe damage on white birch and
yellow birch) at Mount Carleton Provincial Park, Northumberland Co.
Damage levels in Nova Scotia at 1991 levels of mainly trace and light.
Found at 64 locations, highest (96%) at Cap Rouge on white birch
leaves and moderate at Petit Etang, Inverness Co. In Prince Edward
Island, mainly trace damage, averaging 34% white birch leaves on
nearly all of the trees.

Widespread in New Brunswick at trace to moderate damage levels;
highest (moderate browning on white birch at Pow Brook, Albert Co.).
Found at seven locations in Nova Scotia at trace or light levels. In
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Birch sawfly
Arge pectoralis (Leach)

Bruce spanwonn
Operophtera bruceata
(Hulst)

Canker of larch
Potebniamyces coniferarum
(Hahn) Smerlis

Canker on spruce
Botryosphaeria piceae Funk

Cedar leafminers
Argyresthia
aureoargentella Brower
A. freyella (Wlsm.)
A. thuiella (Pack.)
Coleotechnites thujaella
(Kft.)

Cherry blight

Cherry casebearer
Coleophora pruniella
Clemens

Deterioration of cedar

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

Eastern blackheaded
budwonn
Acleris variana (Fernald)

Oost(s)

Alder
White birch
Wire birch

Apple
Sugar maple
Trembling aspen

Tamarack

White spruce

Cedar

Choke cherry
Pin cherry

Trembling aspen

Cedar

Red pine
Scots Pine

Balsam fir
White spruce
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Remarks

Prince Edward Island, trace, light, and patchy severe damage in Prince
and Queens counties.

Single report from each province, with only a few larvae and no
damage.

A few larvae at scattered locations throughout New Brunswick. Light
damage on sugar maple in Truro, Colchester Co., and at Collingwood
Corner, Cumberland Co., N.S. No reports from Prince Edward Island.
Light trap catches increased at six of seven New Brunswick locations;
highest was 308 adults at Plaster Rock, Victoria Co.

One tree affected at each of two locations in New Brunswick. In Nova
Scotia, trace damage at four locations. Common in Prince Co., but
found at only a few locations elsewhere in Prince Edward Island.

Found for the first time in the Maritimes, light damage to white spruce
shoots at White Point, Queens Co., N.S. No reports from New
Brunswick or Prince Edward Island.

In New Brunswick, trace to severe foliage damage throughout, most
noticeable near Saint John, St. John Co., with severe damage found on
all trees. One report from Nova Scotia at Sheet Harbour, Halifax Co. In
Prince Edward Island, scattered patches of light and moderate damage
in Prince Co.

In New Brunswick, damage increased in incidence and intensity from
trace and light in 1991 to light and severe in 1992. In Nova Scotia,
damage decreased in incidence and intensity with mainly trace or light
damage, except for severe patches in northern Victoria Co. In Prince
Edward Island, damage increased from trace and light in 1991, to light
and moderate in 1992.

In New Brunswick, trace damage at Clark Lake, Kings Co. In Prince
Edward Island, damage decreased in 1992 to scattered patches of light
to severe leaf browning mainly in southern Kings and Queens counties.
No reports from Nova Scotia.

In St. John Co., N.B., condition of the trees seemed to worsen mainly
due to damage by cedar leafminers, though the initial cause of
deterioration remains uncertain. In Prince Edward Island, trees in the
Miscouche-Wellington area, Prince Co., show increasing dieback,
possibly due to repeated cedar leafminer damage. No reports from Nova
Scotia.

Severe damage on several red pine in Truro, Colchester Co., and
moderate on several Scots pine, Argyle Head, Yarmouth Co., N.S. No
reports from New Brunswick or Prince Edward Island.

A few larvae and moths were collected throughout the region, most
commonly in New Brunswick.
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Insect, Disease, or Damage

Eastern dwarf mistletoe
Arceuthobium pusillum Peck

Eastern spruce gall adelgid
Adelges abietis (L.)

Eastern tent caterpillar
Malacosoma americanum
(F.)

Elm leaf beetle
Pyrrhalta luteola (Muller)

Elm leafminer
Fenusa ulmi Sundevall

European pine sawfly
Neodiprion sertifer (Geoff.)

European pine shoot moth
Rhyacionia buoliana
(D. & S.)

European spruce sawfly
Gilpinia hercyniae (Htg.)

Fall cankerworm
Alsophila pometaria (Harr.)

Fall webworm
Hyphantria cunea (Drury)

Flat leaftiers
Psilocorsis reflexella Clem.

Host(s)

Spruce

Black spruce
Red spruce
White spruce

Alder
Apple
Cherry

Elm

Elm

Red pine
Scots pine

Austrian pine
Red pine
Scots pine

Spruce

Hardwoods

Hardwoods

Hardwoods

Remarks

In Nova Scotia, found at 16 locations, highest incidence at Creignish,
Inverness Co., where 2-3 km of roadside white spruce had patchy
severe damage and some mortality occurred. No reports from New
Brunswick or Prince Edward Island.

Present throughout the region generally at trace and light infestation
levels. Highest (39% of shoots) at Kouchibouguac National Park, Kent
Co., N.B.; Grand Anse River (36%), Inverness Co., N.S.; and at Rustico
Island (27%), Queens Co., P.E.I.

Found throughout New Brunswick, except in Madawaska and
Restigouche counties, at population levels similar to 1991; nests
common in southern areas especially along Youngs Cove Road, Queens
Co. In Nova Scotia, increased slightly from 1991; nests found
throughout most of the province. Scattered nests observed throughout
Prince Edward Island.

Moderate and severe foliage browning widespread throughout the city
of Fredericton, York Co., N.B. No reports from Nova Scotia or Prince
Edward Island.

Light and moderate leaf browning with some severe patches on exotic
elms throughout Nova Scotia and Prince Edward Island. No reports
from New Brunswick.

In Nova Scotia, a few insects at Canning, Kings Co. In Prince Edward
Island, trace damage south of Valleyfield, Kings Co. No reports from
New Brunswick.

Trace or light damage was reported throughout Nova Scotia and Prince
Edward Island. Light damage on 96% of trees at Beaver Cove, Cape
Breton Co., N.S.; trace damage on 86% of trees south of Valleyfield,
Kings Co., P.E.I. No reports from New Brunswick.

Present at low numbers throughout the region, most common in Nova
Scotia. '

In New Brunswick, only one report of moderate and severe defoliation
on Manitoba maple from Petit Rocher to Bathurst, Glouchester Co. In
Nova Scotia, moderate and severe defoliation recorded at eight
locations, seven in central and eastern Nova Scotia. Mixed populations
with winter moth caused light and moderate defoliation throughout
Prince Edward Island.

Nests were common throughout southern New Brunswick at numbers
similar to 1991. Nests more common throughout Nova Scotia than in
1991 and less common throughout Prince Edward Island.

In New Brunswick, one report of severe damage on 35% of trembling
aspen leaves at Canoose River, Charlotte Co. In Nova Scotia, an
average of 6% of leaves at 16 locations, and Prince Edward Island, an
average of 7% of leaves on 61 % of trees at 8 locations throughout the
province.
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Psilocorsis spp.

Host(s)
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Remarks

In Nova Scotia, trace or light damage at seven locations. No reports
from New Brunswick or Prince Edward Island.

Foureyed spruce bark beetle Spruce
Polygraphus rujipennis
(Kirby)

Frost damage Conifers
Hardwoods

Gall mites Hardwoods
Eriophyidae

Greenheaded spruce sawfly Spruce
Pikonema dimmockii (Cress.)

Greenstriped mapleworm Maple
Dryocampa rubicunda (F.)

Hail damage Conifers
Hardwoods

Hare damage Conifers

Hypoxylon canker Trembling aspen
Hypoxylon mammatum
(Wahlenb.) P. Karsten

Ink spot Trembling aspen
Ciborinia whetzeUi (Seaver)
Seaver

Jack pine budworm Jack pine
Choristoneura pinus
Freeman

Larch needleworm Tamarack
Zeiraphera improbana
(Wlk.)

Larch sawfly Tamarack
Pristiphora erichsonii
(Htg.)

No reports in 1992.

Severe damage common in New Brunswick, especially on hardwoods
in southern areas; damage light on conifers. In Nova Scotia, trace or
light damage reported at 40 locations. In Prince Edward Island, damage
trace to moderate on conifers; highest (65%) on balsam fir shoots at
Valleyfield, Kings Co.

Mites affected an average of 23, 20, and 25% of leaves in New
Brunswick, Nova Scotia, and Prince Edward Island, respectively,
ranging from 1 to 95%.

Populations remained low throughout the region.

In New Brunswick, reported at five of six light trap locations; highest
(25 moths) at Ashton Hill, Northumberland Co., N.B. Trace damage at
one location in Nova Scotia and three locations in Prince Edward
Island.

In New Brunswick, severe damage to conifers and hardwoods on a
100-ha site near Black Brook, Victoria Co.; also, light damage at
Popelogan Lake Branch, Restigouche Co., and at Coombes Brook,
Madawaska Co. No reports from Nova Scotia or Prince Edward Island.

No reports in 1992.

In New Brunswick, found throughout averaging 8% mortality; highest
(24% of trees) at St. Philippe, Westmorland Co. An average of 8%
infected at six locations in Nova Scotia. In Prince Edward Island, an
average of 12% at eight locations; highest (52%) at Rustico Island,
Queens Co.

In New Brunswick, trace and light damage at a few locations in
Charlotte, Queens, and Gloucester counties; highest (36% of leaves on
all trees) at Bois Blanc, Gloucester Co. In Nova Scotia, one report of
trace damage. No reports from Prince Edward Island.

No damage, but a few moths caught in the two northeastern light traps
in New Brunswick. No reports from Nova Scotia or Prince Edward
Island.

In New Brunswick and Nova Scotia, only reports were of a few adults
caught at light trap locations. In Prince Edward Island, trace damage at
Derby, Prince Co.

Repeated severe defoliation on 2 ha at Rexton, Kent Co., N.B. In Nova
Scotia, six reports; highest (moderate and severe defoliation) at
Marinette, Halifax Co. No reports from Prince Edward Island.



76 Other Insects, Diseases, and Damage-Maritimes

Insect, Disease, or Damage

Large aspen tortrix
Choristoneura conflictana
(Wlk.)

Leaf and twig blight of aspen
Venturia macularis (Fr.:Fr.)
E. Muller & v. Arx

Leaf blister
Taphrina carnea Johanson

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

Leafcone caterpillars
Caloptilia spp.

Leaf fungus of largetooth
aspen
Astrodochium coloradense
Ell. & Ev.

Lesser maple spanworm
[tame pustularia (Gn.)

Maple bladdergall mite
Vasates quadripedes
(Shimer)

Host(s)

Trembling aspen

Largetooth aspen
Trembling aspen

White birch
Yellow birch

Horse-chestnut

Trembling aspen
White birch
Wire birch
Yellow birch
Pin cherry
Sugar maple

Largetooth aspen

Red maple
Sugar maple

Red maple
Sugar maple

Remarks

No reports in 1992.

In New Brunswick, intensity and incidence same as 1991 levels,
averaging 14% of shoots on 65% of the trees. Most severe in central
areas with all saplings severely damaged at Newmarket, York Co. In
Nova Scotia, at 11 locations averaging 14%, highest (96%) at Second
Lake, Digby Co. Trace at two locations and moderate leaf spotting at
one location in Prince Edward Island.

Trace or light at ten locations in New Brunswick; highest (16% of
leaves on all trees) at Brookville, Carleton Co. Two reports from Nova
Scotia; highest (33% of leaves) at McAlese Lake, Cumberland Co. No
reports from Prince Edward Island.

Found wherever host occurs in the region. Moderate and severe
browning on Deer and Campobello Islands, Charlotte Co., N.B. In
Nova Scotia, intensity down from 1991 to mainly light and moderate
damage. Found throughout Prince Edward Island at trace to moderate
levels.

Common in New Brunswick at mainly trace levels; highest was light
damage to 100% of white birch at North Nigadoo River, Gloucester Co.
Trace or light in Nova Scotia at seven locations. Trace at two locations
in Prince Edward Island.

A leaf fungus, found for the first time in the Maritimes, caused
moderate and severe foliage discoloration on scattered trees throughout
western Nova Scotia; highest severe browning on several dozen trees at
Upper Vaughan, Hants Co. No reports from New Brunswick or Prince
Edward Island.

In New Brunswick, trace or light damage except moderate in
Restigouche and Gloucester counties; highest (81 % of leaves on 100%
of trees) at South Benjamin River, Restigouche Co. Increased at all
light trap locations in New Brunswick; highest (574 moths) at Acadia
Forest Experiment Station, Sunbury Co. Trace or light damage at 32
locations in ten counties in Nova Scotia. Moth catches up at two of six
light trap locations; highest (516 moths) at Kejimkujik National Park,
Annapolis Co. In Prince Edward Island, mainly light damage; 71 % of
leaves at Pleasant Grove, Queens Co.; two of three light trap catches
showed increases; highest (100 moths) at Howlan, Prince Co.

Common and widespread throughout region. In New Brunswick, an
average of 32% of leaves affected on 72% of trees at 35 locations;
highest (93% of leaves on all trees) at North Branch, Gloucester Co. In
Nova Scotia, 32% of leaves on 75% of trees at 58 locations; highest
(75% of leaves on all trees) northwest of Broad Cove, Victoria Co. In
Prince Edward Island, 30% of leaves on 66% of trees at 13 locations;
highest (88% ofleaves on all trees) at Bear River, Kings Co.
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Maple leafroller
Sparganothis acerivorana
MacK.

Maple spindlegall mite
Vasates aceris-crumena
(Riley)

Mites
Oligonychus milleri
(McGregor)
O. ununguis (Jacobi)

Mountain ash sawfly
Pristiphora geniculata
(Htg.)

Needle casts
Bifusella linearis (Peck)
Hohn.
Lirula macrospora (Hartig)
Darker

L. mirabilis (Darker) Darker
L. nervata (Darker) Darker

Phaeocryptopus
gaeumannii (Rohde) Petro
Rhabdocline weirii Parker
& Reid

Needle flecking

Needle rusts
Melampsora
abieticapraearum Tub.
Pucciniastrum epilobii Otth
P. goeppertianum (Kuhn)
Kleb.
Pucciniastrum sp.
Uredinopsis spp.

Host(s)

Red maple
Sugar maple

Red maple
Sugar maple

Conifers

Mountain ash

White pine

Black spruce
Norway spruce
Red spruce
White spruce

Balsam fir
Balsam fir

Douglas fir

Douglas fir

Conifers

Balsam fir
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In New Brunswick, leafroller damage was more common than in 1991,
averaging 8% of leaves rolled on 58% of maples at 18 locations; highest
(moderate and severe on 2 ha of sugar maple) near Lower Queensbury,
York Co. In Nova Scotia, two locations with trace defoliation. Light to
moderate leafrolling on 2- to 1O-ha patches of red maple in eastern
Kings Co., P.E.I.; elsewhere, trace at five locations.

Common throughout the region. In New Brunswick, an average of 20%
of leaves had galls at nine locations; highest (61 %) at McLean Brook,
York Co. In Nova Scotia, 32% of leaves at nine locations; highest
(48%) at Sutherlands Mountain, Pictou Co. In Prince Edward Island,
16% of leaves at four locations; highest (23%) at Freetown, Prince Co.

See under "Surveys of Seed Orchard Pests."

Trace damage on a few trees in Nova Scotia and Prince Edward Island.
No reports from New Brunswick.

Found on a few needles at Peskawa Lake, Digby Co., N.S. No reports
from New Brunswick or Prince Edward Island.

In New Brunswick, found at two locations; highest (40% of red spruce
needles) at Homes Gulch, Restigouche Co. In Nova Scotia, found at ten
locations usually at trace levels; highest (20% of white spruce needles),
north of Ingonish Beach, Victoria Co. No reports from Prince Edward
Island.
No reports in 1992.
Trace or light damage at two locations in each of New Brunswick and
Prince Edward Island. In Nova Scotia, damage averaged 5% at 19
locations; highest (20%) at White Point, Queens Co.
In Prince Edward Island, 60% needle damage at Brookvale, Queens Co.
No reports from New Brunswick or Nova Scotia.
No reports in 1992.

Trace and light damage at six locations in New Brunswick and at 15
locations in Nova Scotia. Trace to moderate damage at six locations
throughout Prince Edward Island.

Trace or light infection at 48 locations throughout the region. The
highest, light damage on 11 % of needles by Uredinopsis sp. at Miller
Lake, Restigouche Co., and 11 % of needles by P. epilobii at Cormier
Cove, Westmorland Co., N.B.
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Insect, Disease, or Damage

Melampsora abietis
canadensis C.A. Ludwig ex
Arth.
M. farlowii (Arthur) Davis
Pucciniastrum vaccinii
(Wint.) J~rst.

Coleosporium asterum
(Dietel) H. Sydow & Sydow
e. viburni Arthur

Chrysomyxa ledi de By.
e. ledicola (Peck)
Lagerh.

Melampsora medusae
Thurn.

Northern pitch twig moth
Petrova albicapitana
(Busck)

Oak leaftier
Psilocorsis quercicella
Clem.

Obliquebanded leafroller
Choristoneura rosaceana
(HaIT.)

Ocean salt spray

Ocellate gall midge
Cecidomyia ocellaris (O.S.)

Orange spruce needleminer
Coleotechnites piceaella
(Kft.)

Pear thrips
Taeniothrips inconsequens
(Uzel)

Host(s)

Eastern hemlock
Largetooth aspen

Jack pine
Red pine

Black spruce
Colorado blue
spruce
Red spruce
White spruce

Tamarack
Trembling aspen

Jack pine

Hardwoods

Hardwoods

Red pine
Scots pine
White spruce

Red maple
Sugar maple

Red spruce
White spruce

Sugar maple

Remarks

In Nova Scotia, M. abietis-canadensis caused trace damage to leaves
and needles at three locations and moderate to severe damage on
hemlock cones at two locations; trace damage by P. vaccinii at two
locations; no reports of M. farlowii in 1992. No reports from New
Brunswick or Prince Edward Island.

Coleosporium asterum caused trace and light damage on red pine at six
locations in the region. Light to severe infection on jack pine at three
locations in New Brunswick. No reports of e. viburni.

Chrysomyxa ledi and e. ledicola causing trace to moderate damage
throughout region. Highest by e. ledi moderate on 3-4 ha of black
spruce at Marcelville, Northumberland Co., N. B.

Trace damage on tamarack at two locations in New Brunswick and one
location in Prince Edward Island. Light damage (21 %) on trembling
aspen at Caribou Marsh, Cape Breton Co., N.S.

In New Brunswick, trace damage at eight locations. In Nova Scotia,
trace damage at three locations. In Prince Edward Island, two locations;
highest (36% of trees affected) at Foxley River, Prince Co.

In Nova Scotia, an average of 7% of leaves damaged at six locations. In
Prince Edward Island, trace defoliation on beech leaves at Bear River,
Kings Co. No reports from New Brunswick.

In New Brunswick, trace leafrolling at 13 locations. In Nova Scotia, at
endemic levels. In Prince Edward Island, trace defoliation at two
locations.

In Nova Scotia, light and moderate damage in a red pine plantation at
Caribou, Pictou Co. In Prince Edward Island, moderate and severe
damage to different tree species in Prince Edward Island National Park,
Queens Co. No reports from New Brunswick.

Trace and light at 28 locations throughout New Brunswick. Present at
63 locations across Nova Scotia; average leaf damage was 11 %; highest
(52% on 100% of red maple) at Dunn Lake, Queens Co. Average of 5%
at 11 locations in Prince Edward Island.

In Nova Scotia, average of 14% of needles mined at 17 locations in 11
counties; highest (63%) at Beechmont, Cape Breton Co. In Prince
Edward Island, average of 33% of needles affected at six locations;
highest (52%) south of Bayfield, Kings Co. No reports from New
Brunswick.

Found at five locations in New Brunswick, one in Nova Scotia, and one
in Prince Edward Island. No visible defoliation.
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Pepper-and-salt moth
Biston betularia cognataria
(Gn.)

Pine bark adelgid
Pineus strobi (Htg.)

Pine engraver
Ips pini (Say)

Pine leaf adelgid
Pineus pinifoliae (Fitch)

Pinewood nematode
Bursaphelenchus xylophilus
(Steiner & Buhrer) Nickle

Pinkstriped oakworm
Anisota virginiensis
virginiensis (Drury).

Poplar felt mite
Phyllocoptes didelphis
Keifer

Poplar leaffolding sawfly
Phyllocolpa spp.

Poplar leafmining sawfly
Messa populifoliella
(Town.)

Poplar petiolegall moth
Ectoedemia populella
Busck

Porcupine damage
Erethizon dorsatum
Linnaeus

Host(s)

Red spruce
White spruce

White pine

Red pine

Red spruce
White pine

Conifers

Red oak
White birch

Largetooth aspen
Trembling aspen

Balsam poplar
Largetooth aspen
Trembling aspen

Balsam poplar
Carolina poplar
Trembling aspen

Trembling aspen

Conifers
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Trace at two locations in Nova Scotia. No reports from New Brunswick
or Prince Edward Island.

Less common in Nova Scotia than in 1991, averaging 10% at seven
locations. Low numbers at one location in Prince Edward Island. No
reports from New Brunswick.

Found only on a single tree, south of Valleyfield, Kings Co., P.E.I. No
reports from New Brunswick or Nova Scotia.

Single report from New Brunswick of moderate damage on white pine
at Castaway Stream, Kent Co. An average of 10% of white pine shoots
affected in western half of Nova Scotia (3% in 1991). No reports from
Prince Edward Island.

No samples tested from the Maritimes in 1992.

Single moth caught at light trap locations at Acadia Forest Experiment
Station, Sunbury Co., N.B., and Kejimkujik National Park, Annapolis
Co., N.S. No reports from Prince Edward Island.

Trace damage in northern and western New Brunswick. In Nova Scotia,
average infestation 10% of leaves at 26 locations; highest (53%) at
Second Lake, Digby Co. Present at three locations in Prince Edward
Island with an average of 25% of leaves affected.

Found throughout New Brunswick at 60 locations; average of 24% of
leaves folded on 75% of trees; highest (89%) at Brockway, York Co. In
Nova Scotia, average of 8% on 60% of trees at 19 locations; highest
(41 %) at Ingram River, Halifax Co. In Prince Edward Island, average
16% on 93% of trees at 14 locations; highest (39%) at Indian River,
Prince Co.

No reports in 1992.

Light infestation at two locations in Nova Scotia. In Prince Edward
Island, 18% of petioles affected on 86% of trees at five locations. No
reports from New Brunswick.

Girdled trees common throughout New Brunswick and Nova Scotia.
Most serious, 40% of balsam fir at Mactaquac River, York Co., and
32% of balsam fir at Tracyville, Sunbury Co., N.B. In Nova Scotia,
25% of red pine affected in the Trafalgar bum area, Pictou Co., and
similar feeding at Garden of Eden Barrens, Guysborough Co. No
reports from Prince Edward Island.
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Insect, Disease, or Damage

Ragged spruce gall adelgid
Pineus similis (Gill.)

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

Red pine cone beetle
Conophthorus resinosae
Hopk.

Red spruce adelgid
Pineus floccus (Patch)

Roadside salt damage

Saddled prominent
Heterocampa guttivitta
(Wlk.)

Satin moth
Leucoma salicis (L.)

Seedling debarking weevil
Hylobius congener D.T.,
Sch. & Marsh.

Snow damage

Spearmarked black moth
Rheumaptera hastata (L.)

Spittlebugs
Aphrophora spp.
Cercopidae

Spotted tussock moth
Lophocampa maculata
Harr.

Spruce bud midge
Rhabdophaga swainei Felt

Spruce bud scale
Physokermes piceae (Schr.)

Host(s)

Black spruce
Red spruce

Balsam fir

Red pine

Red spruce

Conifers

Red maple
Sugar maple

Silver poplar

Conifer seedlings

Conifers

White birch
Yellow birch

Conifers
Hardwoods

Hardwoods

Black spruce
Red spruce
White spruce

Black spruce
Red spruce
White spruce

Remarks

In Nova Scotia, intensity increased but not as widespread as in 1991.
Found at ten locations; highest (48% of red spruce shoots) north of
Middle Beaver Lake, Halifax Co. No reports from New Brunswick or
Prince Edward Island.

Reported for the first time in many years in New Brunswick, light
damage at Acton, York Co. In Nova Scotia, decreased from common
occurrence in 1991 to a few locations; often mixed with damage from
sawyer beetle and winter drying. No reports from Prince Edward Island.

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

Found mainly at trace or light levels in both New Brunswick and Nova
Scotia; highest (43% shoots) at Rushy Lake, Yarmouth Co., N.S. No
reports from Prince Edward Island.

Various intensity levels at scattered locations from all three provinces.
Most common on red pine and white pine.

Trace defoliation, Upper Burnside, Colchester Co., N.S. No reports
from New Brunswick or Prince Edward Island.

In New Brunswick, moderate or severe defoliation at eight locations. In
Nova Scotia, trace to severe damage at five locations. In Prince Edward
Island, moderate or severe defoliation throughout province.

In New Brunswick, light damage in Scots pine plantation at Lefite,
Charlotte Co. In Nova Scotia, weevils found at Mabou, Inverness Co.
No reports from Prince Edward Island.

Trace and light damage at six locations in Nova Scotia and three
locations in Prince Edward Island. No reports from New Brunswick.

Trace and light defoliation throughout northwestern New Brunswick.
Trace damage at two locations in Nova Scotia. No reports from Prince
Edward Island.

Present at low levels throughout the region.

Found in low numbers in light traps.

Trace and light damage throughout the region.

Trace shoot damage throughout most of the region.
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Spruce coneworm
Dioryctria reniculelloides
Mut. & Mun.

Spruce gall adelgid
Adelges lariciatus (Patch)

Spruce micro moth
Coleotechnites atrupictella
(Dietz)

Spruce twig aphid
Mindarus obliquus
(Cholodk.)

Stillwell's syndrome

Sugar maple borer
Glycobius speciosus (Say)

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

Uglynest caterpillar
Archips cerasivorana
(Fitch)

Variable oak leaf caterpillar
Lochmaeus manteo Dbly.

Wax filament scale
Xylococculus betulae
(Perg.)

Weevil
Strophosoma
melanogrammus Forst.

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

80st(s)

Spruce

White spruce

Red spruce
White spruce

Black spruce
Red spruce
White spruce

Balsam fir

Sugar maple

Red maple

Alder
Cherry

Beech
Red oak
Sugar maple

Beech
White birch

Balsam fir
Red spruce
White spruce

Jack pine
Red pine
Scots pine
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In Prince Edward Island, at endemic levels. No reports from New
Brunswick or Nova Scotia.

In New Brunswick, trace damage at three locations. No reports from
Nova Scotia or Prince Edward Island.

No reports in 1992.

In New Brunswick, trace shoot damage at four locations. In Nova
Scotia, an average of 16% at 61 locations; highest (75%) north of
Yarmouth, Yarmouth Co. Five locations in Prince Edward Island;
average 36%, highest (59%) at Woodvale, Prince Co.

Incidence increased in northern New Brunswick; highest mortality
(3-4 balsam fir per ha) at Robinsonville, Restigouche Co. In Nova
Scotia, mortality remained low, but widespread. In Prince Edward
Island, more common in Prince and Queens counties than in 1991 but
less than high levels recorded in 1990.

Trace or light damage at two locations each in New Brunswick and
Prince Edward Island. No reports from Nova Scotia.

Found at 16 locations in Nova Scotia, average 25%; highest (92%) at
Mushpauk Lake, Yarmouth Co. In Prince Edward Island, 12% at five
locations. No reports from New Brunswick.

Less common in region than in 1991. Areas with greatest number of
nests included Redmondville, Northumberland Co., and Beaconsfield,
Victoria Co., N.B.; Great Village and Glenholme, Colchester Co., N.S.,
and Rustico Island, Queens Co., P.E.I.

Population levels were much reduced from the 1990 outbreak in New
Brunswick and Nova Scotia. Single report of light damage in New
Brunswick and only a few larvae were found in Nova Scotia. No reports
from Prince Edward Island.

Found in southern New Brunswick, averaging 83% of white birch at 12
locations. In Nova Scotia, 23% of white birch at 11 locations; highest
(84%) north of Petit Etang, Inverness Co. One report from Prince
Edward Island, 12% of beech at Freetown, Prince Co.

The two red spruce plantations assessed at Hunters Mountain, Victoria
Co., N.S., in 1991 were re-examined in 1992. Although no weevils
were found in 1992, mortality was 80% in one and 10% in the other
plantation because of a 1991 weevil attack. A few beetles were found at
eight locations in Nova Scotia. No reports from New Brunswick or
Prince Edward Island.

Found at three locations in New Brunswick; most common (40% of
trees) at Black River, Northumberland Co. No reports from Nova Scotia
or Prince Edward Island.
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Insect, Disease, or Damage

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

White pine blister rust
Cronartium ribicola lC.
Fisch.

White pine sawfly
Neodiprion pinetum (Nort.)

White pine weevil
Pissodes strobi (Peck)

Whitespotted sawyer beetle
Monochamus scutellatus
(Say)

Willow blight
Venturia saliciperda
Nuesch

Willow flea weevil
Rhynchaenus rufipes (LeC.)

Wind damage

Winter drying

Winter moth
Operophtera brumata (L.)

Host(s)

Balsam fir
Red maple
White birch
White spruce

White pine

White pine

White pine
Black spruce
Norway spruce

Conifers

Willow

Willow

Hardwoods

Conifers

Hardwoods

Remarks

Low numbers of moths caught at five light trap locations in New
Brunswick and Prince Edward Island. In Nova Scotia, larvae found at
six locations, with no significant feeding.

More reports in New Brunswick than in 1991; at 1910c·ations in central
region; highest (32% of white pine killed) at Nepisiquit Lake,
Northumberland Co. No reports from Nova Scotia or Prince Edward
Island.

No reports in 1992.

Common and widespread throughout region. In New Brunswick, found
at 49 locations; highest (64% of white pine) at Kouchibouguac National
Park, Kent Co. In Nova Scotia, found at 33 locations; highest (16% of
white pine) at three locations. In Prince Edward Island, six locations,
highest (24%) at two locations.

Incidence up significantly from 1991, with trace and light damage
throughout region. In New Brunswick, 42 locations, highest (56%) of
balsam fir at Tuadock River, Victoria Co. In Nova Scotia, 56 locations,
highest (84%) of balsam fir at Lesterdale, Guysborough Co. In Prince
Edward Island, three locations, highest (88%) of balsam fir at Camp
Tamawaby, Prince Co.

Moderate damage at St. Rose, Gloucester Co., N.B. No reports from
Nova Scotia or Prince Edward Island.

Trace and light damage at one location in Charlotte Co., N.B. In Nova
Scotia, moderate and severe browning similar to 1991; most widespread
and intense in Antigonish Co. Common at moderate or severe levels
throughout Prince Edward Island.

Foliage browning by wind decreased throughout the region from 1991.
Trace browning and physical damage present at several New Brunswick
locations; most significant at Penniac, York Co., where a small tornado
uprooted and broke off several trees. In Nova Scotia, found at
27 locations across the province averaging 10% leaf damage (no
browning on north and west facing slopes in Inverness and Victoria
counties this year). Average leaf browning was 27% at 12 locations in
Prince Edward Island; highest (64% of red maple leaves) at Pleasant
Grove, Queens Co.

Less severe than in 1991. In New Brunswick, trace or light damage in
central part of province and moderate at a few other locations. In Nova
Scotia, various damage intensity levels at 1610cations in 10 counties.
Not common in Prince Edward Island but moderate and severe damage
in a 2-ha white pine plantation at Albion Cross, Kings Co.

Severe defoliation on apple at Riverside, Albert Co., N.B. Found in
Nova Scotia at 12 locations, with moderate or severe defoliation
common on apple in Antigonish area, Antigonish Co. More widespread
than in 1991 in Prince Edward Island; light to severe throughout.
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Witches' -broom
Melampsorella
caryophyllacearum Schroter
Chrysomyxa arctostaphyli
Diet.

Woolly alder aphid
Paraprociphilus tessellatus
(Fitch)

Yellowheaded spruce sawfly
Pikonema alaskensis (Roh.)

Host(s)

Balsam fir

White spruce

Alder

Black spruce
Norway spruce
White spruce
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Remarks

Present at trace levels in eastern New Brunswick and in Prince Edward
Island. In Nova Scotia, at 12 locations; highest (12% of trees) at
Ellershouse, Hants Co.
Light damage on 32% of white spruce at Cape George, Antigonish Co.,
N.S. No reports from New Brunswick and Prince Edward Island.

Light infestation in Restigouche and southern Charlotte Co., New
Brunswick. In western Nova Scotia, light or moderate levels at many
locations. No reports from Prince Edward Island.

In southeastern New Brunswick, found at four locations; pockets of
severe damage in black spruce plantation at Hammondvale, Kings Co.
Found at 11 locations in Nova Scotia; highest, light to severe on a
Norway spruce plantation, south of Glen Bard, Antigonish Co. In
Prince Edward Island, decreased somewhat from 1991, but still light to
severe at a few locations.
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Quebec Region

Insect, Disease, or Damage Host(s) Location Remarks

Aspen serpentine leafminer Trembling aspen Lower St. Lawrence and Present generally at trace levels,
Phyllocnistis populiella Gaspe-Magdalen Islands except along Highway 198 between
(Cham.) administrative regions Gaspe and Anse-Pleureuse, where

damage is classified as light.
Boileau (Chicoutimi) Severe roadside defoliation.
Lac Franc;ois (Lac-Saint-Jean Light damage.
West)
Vicinity of Les Escoumins Damage ranging from moderate to

severe.

Beech bark disease American beech Saint-Aubert (L'Islet) and The species galligena was found in
Nectria coccinea (Pers.:Fr.) Saint-Paulin (Maskinonge) two permanent sampling plots.
Fr. var.jaginata Lohman,
Watson & Ayers
N. galligena Bres. Eastern Townships The disease affected almost all of the

Eastern Townships. This year, the
species coccinea was found in nine
plots and the species galligena in only
one. The most seriously affected were
at Ayer'sCliff, Johnville, Saint-Malo,
and Lake Lyster.

South of Montreal The species coccinea was found in
four plots.

Birch casebearer White birch Gaspe-Magdalen Islands The insect is generally present at trace
Coleophora serratella (L.) administrative region levels.

Birch sawfly White birch Lac-Saint-Jean region Severe defoliation of young tree.
Arge pectoralis (Leach)

Birch skeletonizer White birch Beauce and Appalachian Moderate damage.
Bucculatrix canadensisella regions
Cham. North of Hull Defoliation varying from light to

severe.
Gatineau Valley Light to moderate damage.
Lake Lytton and Rolland Severe infestation over 3 ha.
Germain Nature Reserve
(Gatineau)

Yellow birch Gracefield (Gatineau) Several infestations varying from
moderate to severe.

Grey birch Dunkin (Brome) Roadside damage.
Roxton Falls (Shefford) Along Highway 139 between Granby

and Acton Vale. Visible damage.

Black army cutworm Black spruce Lac des Americains and Lac Recently reforested plants severely
Actebia jennica (Tausch.) des Marais (Charlevoix West) defoliated.

Vicinity of Forestville and Majority of plants reforested in 1992
Hauterive moderately defoliated.
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Remarks

Bruce spanwonn
Operophtera bruceata
(Hulst)

Diplodia canker
Sphaeropsis sapinea
(Fr.:Fr.) Dyko & Sutton

Dutch elm disease
Ophiostoma ulmi (Buism.)
Nannf.

Eastern larch beetle
Dendroctonus simplex LeC.

European spruce sawfly
Gilpinia hercyniae (Htg.)

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

Frost injury

Sugar maple

Trembling aspen

Red pine

Wlllteelm

Tamarack

Wlllte spruce and
Norway spruce

Red pine

Hardwoods
Hardwoods and
conifers
Spruce plantations

Saint-Andre-de-Restigouche
(Bonaventure)
Throughout Quebec

Throughout Quebec

Hull

Saint-Jules-de-Cascapedia
(Bonaventure) and Chandler
(Gaspe East)
Hautes-Gorges Regional
Park, Malbaie River
(Charlevoix West)
Jacques-Cartier Conservation
Park (Montmorency)

Saint-Raymond (Portneut)

Rollet (Temiscamingue)

Carleton (Bonaventure)

Drummondville

General, southern
St. Lawrence, and Lower
St. Lawrence-Gaspe

Lac La Blanche (Papineau)

Lievre Valley
Rouge River Valley

General throughout Quebec

Only location where the insect has
caused defoliation (light).
Increase in the number of sites where
the insect is present. However,
population levels remain low. The
incidence in maple stands is higher in
the Beauce, the Lower St. Maurice,
and the Eastern Townships.
Higher incidence than in 1991.

Disease present in pines along Des
Fees Lake Parkway.

New sites. Elsewhere in the region,
the disease continues to spread.

In 1992, the disease spread rapidly in
the park.

A new area was affected in the
northern part of the park, near Lac
Saurtney.
First report of the pathogen north of
Saint-Raymond.
The disease is present.

Tree mortality.

80% of the trees over 5 ha are dead or
affected.

Insect present at low levels and trace
damage in several plantations over
5 years old.

Nine new infestations were reported in
this plantation, the only location where
the disease has been found in Quebec.

Generalized throughout.
Severe frost affecting natural forest
and plantations.
This phenomenon occurred throughout
Quebec in 1992. Damage was noted
on 16% of the spruce sampled and in
41 % of the spruce plantations
inspected. The Abitibi
Temiscamingue, Outaouais, and
Quebec City-Chaudiere- Appalachian
regions, which were the most severely
affected, accounted for 37, 28, and
22% of the affected trees, respectively.
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Insect, Disease, or Damage Host(s) Location Remarks

Greenstriped mapleworm Sugar maple and red Throughout Quebec Insect present in 25 sites.
Dryocampa rubicunda (F.) maple

Red maple Saint-Maurice (Champlain) Moderate defoliation.
(census division) and Joliette
Sainte-Angele-de-Monnoir Severe defoliation over 4 ha.
(Rouville)

Hail damage Hardwoods and Normandin (Lac-Saint-Jean On July 20, hail and strong winds
conifers West) caused damage.

Introduced pine sawfly White pine Paul Sauve Park, Oka Light defoliation.
Diprion similis (Htg.)

Jack pine sawfly and red pine Jack pine
sawfly

Neodiprion pratti
banksianae Roh. and
N. nanulus nanulus Schedl

Larch casebearer Tamarack
Coleophora laricella (Hbn.)

Leaf rust Ash
Puccinia sparganioides
Ellis & Barth.

Leaf spot Basswood
Apiognomonia tiliae
(Rehm) Hahn.

Marssoninajuglandis (Lib.) Butternut
Magnus

Maple leafcutter Sugar maple
Paraclemensia acerijoliella
(Fitch)

Needle blight Jack pine
Lophodermium seditiosum
Minter, Staley & Millar
Rhizosphaera kalkhoffii Spruce
Bubak

Needle rust Black spruce
Chrysomyxa ledicola
(Peck) Lagerh.

Acton Vale (Bagot)

Sainte-Christine (Bagot)

Eastern Townships and
western Quebec

Saint-Joachim-de-Courval
(Yamaska)

Dalhousie Station
(Soulanges)

Oka (Two Mountains)

Granby region, southern
Quebec

Lac du Nippon
(Lac-Saint-Jean West)

Lac Matambin (Berthier)
Saint-Hilarion (Charlevoix
West) and
Saint-Tite-des-Caps
(Montmorency)

Saint-Leonard (Portneuf)

The majority of the trees in one
plantation are severely affected by
these two insects.

Together, these two sawflies affect all
the trees in one plantation lightly.

Light defoliation. Decline in damage
and areas affected.

Several trees in this plantation are
affected.

All the basswoods in a stand of
resistant hardwoods were affected.
The fungus was present on the veins of
the leaves.

Several butternuts were affected in
Paul Sauve Park.

Populations continue to decline. A
survey conducted in 73 maple stands
showsapprox. 1000 ha affected, but
only slightly.

Approximately 10 ha, seeded by air in
1977, are infected with blight.

15-year-old plantation lightly affected.
Two plantations lightly affected by
blight.

All the trees in this plantation are
affected to a 75% level. Elsewhere in
the province, this rust is present in
several plantations.
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Insect, Disease, or Damage Oost(s) Location Remarks

Pink-striped oakworm White birch La Dore, Nonnandin, and Visible defoliation.
Anisota virginiensis (Drury) Dolbeau (Lac-Saint-Jean

West)
Sainte-Therese-de-Ia- Insect present.
Gatineau (Gatineau)

Red oak Notre-Dame-du-Laus Insect present.
(Labelle) and Papineauville
(Papineau)

Saddled prominent Sugar maple, red General throughout Quebec Insect present.
Heterocampa guttivitta maple
(Wlk.)

Satin moth Balsam poplar Grande-Vallee and Le Trees severely defoliated.
Leucoma salicis (L.) Barachois (Gaspe East)

Snow blight Norway spruce Saint-Hilarion (Charlevoix Plantation of 3000 plants, 53% of
Lophophacidium West) which were moderately affected.
hyperboreum Lagerberg

Western gall rust Jack pine Lake Bum (Saguenay) Severe damage in natural forest.
Endocronartium harknessii
(J.P. Moore) Y. Hirats. General (in plantations) Present in 33% of the jack pine

plantations inspected in the province,
in contrast to 81 % in the
Saguenay-Lac-Saint-Jean region, 43%
on the North Shore, and 41 % in
Mauricie-Bois-Francs. Damage is
largely at trace levels.

White pine blister rust White pine Montmorency and Frequently present in natural forest.
Cronartium ribicola J.C. Charlevoix West census
Fisch. divisions

Lac-aux-Orignaux Plantation lightly affected.
(Champlain)
Lac des Monts (Chicoutimi) Present in the Marcelle Gauvreau

Nature Reserve.

Willow flea weevil Willow Saguenay-Lac-Saint-Jean Moderate to severe damage to
Rhynchaenus rufipes (LeC.) administrative region ornamentals.

Wind damage Sugar maple Nicolet On July 20, violent winds uprooted or
broke 40% of the trees over 10 ha.

Saint-Edwige-de-Clifton and Visible damage along roadside. Two
Compton (Compton) maple stands were affected over 25 ha.

White birch, Labelle (Labelle) Trees uprooted over 8 ha.
poplars, balsam fir
Hardwoods and Sainte-Clothilde (Beauce) Affected 150 ha of natural forest and
conifers plantations.
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Ontario Region

Insect, Disease, or Damage Host(s) Location Remarks

Alder flea beetle Alder Northern Ontario Pockets of heavy browning '( 100%
Macrohaltica ambiens defoliation) occurred from Ear Falls
(LeConte) north to the Red Lake area, Red Lake

District; and in Chamberlain and
Pense townships, Kirkland Lake
District.

American aspen beetle Trembling aspen Temagami District In Coleman Township, 5 ha of 6-m
Gonioctena americana trees sustained 80% foliar damage.
(Schaeff.) Timmins and Kirkland Numerous small pockets of 20-30%

Lake districts defoliation were reported.

Anthracnose Sugar maple Southern Ontario Caused up to 90% premature foliar
Apiognomonia errabunda loss in stands at locations in Parry
(Roberge) Hahnel and Sound, Bancroft, Midhurst, and
Aureobasidium apocryptum Cambridge districts.
(Ell. & Ev.) Hermanides
Nijhof
Discula campestris (Pass.) Sugar maple Midhurst District Approximately 35% of the foliage was
v.Arx damaged on roadside trees in Sullivan

Township.
Gnomonia leptostyla Butternut Tweed and Kemptville Infected most host trees in this area
(Fr.:Fr.) Ces. & de Not districts and caused defoliation as high as 80%.

Armillaria root rot Conifers Province-wide Numerous reports in regeneration
Armillaria mellea (Vahl:Fr.) areas but generally infection levels
Kummer and A. ostoyae were less than 5%.
(Romagn.) Herink Northwest Region Highest counts of recent mortality

occurred on young jack pine at the
Bluebird Lake family test, Thunder
Bay District (9.3%), and in Ledger
Township, Nipigon District (6.7%).

Midhurst District Caused mortality of semimature red
pine in Amabel Township and at
CFB Borden. Pockets of damage
included up to 70 affected trees.

Deciduous Province-wide Common on stressed red oak in
Midhurst, Parry Sound, Bancroft,
Tweed, and Kemptville districts. The
highest incidence (l0.4%) occurred on
mature trees in Lavant Township,
Kemptville District. A very high
incidence (55%) was recorded on
mature white birch near Agnew Lake,
Sudbury District.

Ash dieback Black ash Thunder Bay District Continues as a problem in this area. A
further 200 ha of damage was
reported.
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Insect, Disease, or Damage Host(s) Location Remarks

Aspen leafblotch miner Trembling aspen Northwest Region Heavy infestations with foliar damage
Phyllonorycter ontario ranging from 40 to 90% were reported
(Free.) in all districts of the region.

Northeast Region A total area of 805 ha was infested in
the Kirkland Lake and Timmins
districts.

Central Region Small areas of regeneration were
affected in Sault Ste. Marie District.

Balsam fir sawfly Balsam fir Southern Region There were numerous areas of damage
Neodiprion abietis complex in the Tweed and Kempt ille districts.

Foliar damage varied but generally
ranged from 10 to 40%. Heaviest
damage occurred in the north part of
the Kemptville District. In a 65-ha
area in Pakenham Township, 92% of
the trees averaged 75% defoliation.

Central Region Defoliation ranged up to 50% in some
areas of the south part of Bancroft
District.

Balsam fir Northern Ontario Increased populations occurred in
Black spruce Sudbury and North Bay districts. Low

numbers were collected in the Thunder
Bay District.

Balsam poplar leafblotch Balsam poplar Northern Ontario Caused conspicuous browning of

miner foliage in the eastern Fort Frances and

Phyllonorycter nipigon southern Thunder Bay districts, in

(Free.) three areas of the Kirkland Lake
District, and at one location in Hearst
District.

Balsam poplar leaf diseases Balsam poplar Northwest Region Caused defoliation ranging from 20 to

Mycosphaerella populorum 70% in numerous small stands in

G.E. Thompson, M. Sioux Lookout and Dryden districts.

populicola G.E. Thompson, Northeast Region Heavy defoliation occurred in Ingram

and Linospora tetraspora and Benoit townships, Kirkland Lake

G.E. Thompson District.
Central Region Medium infestations were common in

Sudbury, North Bay, and Temagami
districts

Southern Region Severe defoliation (>75%) was
reported in Essa and Proton townships,
Midhurst District.

Bark beetles White pine Temagami District High populations were recorded on

Pityogenes hopkinsi Swaine living trees stressed by blister rust in
Milne Township.

Xyleborus sayi (Hopk.) Red oak Southern and Central regions Very common in recently dead trees in
Matchedash and OriIlia townships,
Midhurst District, and in Baxter
Township, Parry Sound District.
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Insect, Disease, or Damage Host(s) Location Remarks

Beech scale Beech Cambridge District A very low population was detected in
Cryptococcus jagisuga Humberstone Township.
Lindeman Tweed District High numbers occurred at Presqu'lle

Provincial Park.

Birch leafminer White birch Province-wide Although widely distributed, numbers
Fenusa pusilla (Lepeletier) were reduced from 1991.

Northern Ontario Highest populations occurred in
Thunder Bay and Nipigon districts.
Affected areas averaged 70% foliar
damage. Small pockets of 60-100%
defoliation were also recorded in Sault
Ste. Marie, Temagami, Kirkland Lake,
Timmins, Wawa, and Geraldton
districts.

Southern Ontario Scattered clumps of 50% foliar
damage occurred in Kemptville and
Tweed districts. Defoliation of 90%
was reported on mature fringe trees in
South Walsingham Township, Aylmer
District.

Birch tubemaker White birch Geraldton and Wawa districts Small areas of infestation with up to
Acrobasis betulella Hulst 50% foliar damage were reported in

several areas.

Black army cutworm Hearst District High numbers of adults (1295) were
Actebia jennica (Tausch.) collected in pheromone traps at a June

burn (wildfire) site in Howells
Township. At an August fire
(prescribed burn) in Walls and
Marjorie townships, 226 moths were
caught.

Blackheaded jack pine sawfly Jack pine Central Region Caused 80% defoliation at several
Neodiprion pratti locations in Dalton Township,
banksianae Roh. Bancroft District; 60% over 1 ha in

McNabb Township, Pembroke
District; and 75% in a small area in
Broder Township, Sudbury District.

Northwest Region Defoliation averaged 25% at locations
east of Rainy Lake, Fort Frances
District, and there were sporadic
infestations with defoliation as high as
40% in Red Lake, Dryden, and Sioux
Lookout districts.

Brown spot needle blight Mugho pine Midhurst District Heavily infected ornamentals were
Mycosphaerella dearnessii evident at Sauble Falls Provincial
Barr Park.

Kemptville District Medium foliar damage (40%)
occurred in Augusta Township.
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Cedar-apple rust Eastern red cedar
Gymnosporangium
juniperi-virginianae
Schwein.

Cedar leafminers Eastern white cedar
Argyresthia
aureoargentella Brower, A.
canadensis Free., A. thuiella
(Pack.), and Coleotechnites
thujaella (Kft.)

Comandra blister rust Jack pine
Cronartium comandrae
Peck

Dogwood sawfly Structural wood
Macremphytus testaceus
(Nort.)

Early birch leaf edgeminer White birch
Messa nana (Klug)

Eastern pine shoot borer Jack pine
Eucosma gloriola

Scots pine

Location

Tweed District

Southern Region

Central Region

Thunder Bay District

Tweed District

Kemptville District

Northwest Region

Northeast Region

Central Region

Southern Region
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Remarks

Heavy infections were recorded in
several areas.

Populations remained at generally low
levels. The heaviest defoliation
(75-100%) occurred over 10 ha in
North Sherbrooke Township,
Kemptville District. Lesser damage
(10-40%) was reported in Madoc
Township, Tweed District~ in North
Gower Township, Kemptville District;
in South Walsingham Township,
Aylmer District; and in Grey
Township, Cambridge District.
Low levels of damage occurred along
the south shore of Manitoulin Island,
Sudbury District.

Affected 2.7% (1.3% severe)
throughout the 15-ha area of the
Kakabeka Falls seed orchard.

Heavy infestations caused concern at
single locations in the town of Odessa
and in Ernestown Township. Mature
larvae tunnel into the wood to
establish pupation sites.

A localized infestation with 100%
defoliation occurred in' Gloucester
Township.

Populations remained at high levels in
much of the region. The highest counts
of leader damage were reported in the
Fort Frances, Thunder Bay, and
Nipigon districts. Most counts were
>10% and ranged as high as 39%.
There was an increased incidence
through much of the region. The
highest occurrence was in Marathon
Township, Cochrane District, and in
Chenard Township, Wawa District,
where leader damage was 32% and
33%, respectively.
Heaviest damage occurred in the
Hallam Township seed orchard,
Sudbury District, where leader damage
was 33%. Common elsewhere in the
area.
Very low populations prevailed.
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Insect, Disease, or Damage Host(s)

Eastern tent caterpillar Cherry
Malacosoma americanum
(F.)

Elm leafminer White elm
Fenusa ulmi Sundevall

European fruit lecanium Deciduous
Parthenolecanium comi
(Bouche) and P. quercifex
(Fitch)

European pine sawfly Pine
Neodiprion sertifer (Geoff.)

European spruce Norway spruce
needleminer, Epinotia
nanana (Treit.), and the
orange spruce needleminer
Coleotechnites piceaella
(Kft.)

Fall cankerworm Manitoba maple
Alsophila pometaria (Harr.)

Sugar and silver
maples
elm and white ash

Fall webworm Deciduous
Hyphantria cunea (Drury)

Location

Central Region

Kemptville and Tweed
districts

Central Region

Southern Region

Central Region

Aylmer District

Northwestern Ontario

Southern Region

Southern Region

Remarks

High populations were evident
throughout much of the Parry Sound,
Bancroft, and Pembroke districts.
Numbers declined in North Bay and
Sault Ste. Marie districts.

Scattered groups of trees suffered
75-100% foliar damage.

Unusually heavy infestations of the
first species occurred in sugar maple
stands in Bancroft and Parry Sound
districts. Both species were found at
moderate levels in North Bay and
Sudbury districts and at high
population levels in Sault Ste. Marie
District.

Increased population levels resulted in
medium and heavy infestations in the
Maple, Midhurst, and Cambridge
districts. Lower levels were common
elsewhere.
Sporadic light and medium
infestations occurred in the Sault Ste.
Marie and Sudbury districts.

Caused severe foliar browning in a
mature plantation in Houghton
Township despite an aerial spraying
operation to control these pests in
1991.

Defoliation of ornamental urban trees
was often near 100% in Hudson,
Ignace, and Sioux Lookout. Less
damage (40-90%) occurred in
Atikokan, Kenora, Dryden, and Fort
Frances.
Recurring populations caused 30%
defoliation in woodlots in Burford
Township, Cambridge District, and
averaged 50% in a 10-ha woodlot in
Caradoc Township, Aylmer District.

There was a general population
decline, although sporadic damage
was still fairly common. The heaviest
occurrence was on black walnut in
Point Pelee National Park, Aylmer
District.
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Insect, Disease, or Damage Host(s) Location Remarks

Central Region 65% average defoliation occurred in
stands of ash in Petawawa, Buchanan,
and Wylie townships, Pembroke
District.

Northern Ontario Pockets of medium infestation were
reported in Kirkland Lake, Temagami,
and Thunder Bay districts.

Fornes root rot Red pine Canadian Forces Base A pocket of 30-35 dead trees was
Heterobasidion annosum Borden, Midhurst District detected in a 55-year-old plantation.
(Fr.:Fr.) Bref.

Greenstriped mapleworm Red maple Sault Ste. Marie and Sudbury Several small stands sustained
Dryocampa rubicunda districts 25-50% defoliation in Albanel,
(Fabricius) Carson, Thompson, and Broder

townships.
Red maple Pembroke District A 12-ha woodlot averaged 40% foliar
Sugar maple damage.

Hail damage Red Maple Aylmer District A localized storm caused an average
Beech of 65% foliar damage in a 48-ha

woodlot in Charlotteville Township.

Hemlock looper Balsam fir Sudbury District A 10-ha mature stand sustained severe
Lambdina fiscellaria Eastern white cedar foliar damage in Campbell Township
fiscellaria (Gn.) on Manitoulin Island.

lee damage All species Hearst District A severe ice storm in April resulted in
widespread damage in the form of
badly bent and broken tree tops.

Ink spot Trembling aspen Nipigon District A small area of 25% defoliation was
Ciborina whetzelii (Seaver) recorded along the Limestone Lake
Seaver Road.

Introduced pine sawfly Eastern white pine Tweed District Low numbers with <5% defoliation
Diprion similis (Htg.) Red pine occurred in Eldon and Cavan

townships.
Central Region Very low populations were reported.

Jack pine resin midge Jack pine Northwest Region Unusually high populations caused up
Cecidomyia resinicola (O.S.) to 100% tip mortality on fringe trees at

several locations but particularly near
Graham, English River, Ignace, and in
the area south of Lac Seul.

Jack pine sawfly Jack pine Tweed and Kemptville Moderate and severe infestations were
Neodiprion pratti districts reported at several locations. The
paradoxicus Ross heaviest damage occurred in a 500-ha

natural stand in Kennebec and
Sheffield townships, Tweed District,
where defoliation was nearly 90%.
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Insect, Disease, or Damage Oost(s) Location Remarks

Larch casebearer Tamarack Southern Region There were numerous areas of
Coleophora laricella (Hbn.) moderate to severe defoliation in the

Kemptville, Tweed, and eastern Maple
districts. Affected stands were
generally small «5 ha). The most
notable exception was in an 81-ha bog
in Rideau Township, and in a 75-ha
area in Elizabethtown Township, both
Kemptville District, where foliar
damage of 100% was recorded.

European larch There were few reports on exotics this
Japanese larch year. Heaviest foliar damage (80%)

reported was in 5 ha of European
larch, Uxbridge Township, Maple
District.

Tamarack Central Region Overall populations declined. Heaviest
damage occurred in 5 ha of Raglan
Township, Pembroke District.
Defoliation averaged 65%.

Larch-poplar rust Poplar Kemptville District Infection levels of 100% caused
Melampsora medusae varying degrees of foliar damage to
ThUrn. stools at the Kemptville Tree Nursery.

Larch sawfly Tamarack Bancroft District Foliar damage of 10% was reported on
Pristiphora erichsonii 5-m trees in a small area of Wicklow
(Htg.) Township.

Larch-willow rust Tamarack Kennedy Township, One hectare of 1.5-m trees had a 100%
Melampsora paradoxa Cochrane District infection rate with 5% foliar damage.
Dietel & Holway Willow Thunder Bay District Infections were reported on twigs,

branches, and small stems in the city
of Thunder Bay.

Large aspen tortrix Trembling aspen Kemptville District Three separate pockets totaling 32 ha
Choristoneura conflictana were infested in Gloucester Township.
(Wlk.) Defoliation ranged from 75 to 100%.

Larger boxelder leafroller Manitoba maple Northwest Region Caused 45% defoliation in the
Archips negundana (Dyar) Thunder Bay area. Feed in conjunction

with fall cankerworn in the towns of
Hudson, Sioux Lookout, and Ignace.

Late birchleaf edgeminer White birch White Lake Provincial Park, Scattered single trees suffered up to
Heterarthrus nemoratus Wawa District 60% foliage damage.
(Fall.)

Leaf blight White birch Central Region A widespread occurrence was reported
Septoria betulae Pass. in the northern parts of the Sudbury

and North Bay districts.

Leaf blotch Horse chestnut Cambridge District Foliar damage averaged 50% on
Guignardia aesculi (Peck) affected trees in the town of Fort Erie.
Stewart
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Insect, Disease, or Damage Host(s) Location Remarks

Leaf scorch Sugar maple Central Region This condition was prevalent in
numerous stands particularly on ridges
and hilltops in the Sault Ste. Marie
District. Foliar damage of 75% was
common. Lesser damage was reported
from locations in North Bay and
Sudbury districts.

Leaf spot Red maple Midhurst District A heavy infection occurred on
Phyllosticta minima (Berk. Canadian Forces Base Borden.
& Curt.) Underw. & Earle
Tubakia dryina (Sacc.) B. Red oak Southern Region Caused 80% foliar damage to 65% of
Sutton seedlings in a compartment at the

Kemptville Tree Nursery. Light
defoliation was reported at Turkey
Point Provincial Park, Aylmer District.

Maple petiole borer Sugar maple Central Region High populations were observed in
Caulocampus acericaulis numerous stands in Parry Sound and
(MacG.) Bancroft districts.

Southern Region There was a widespread occurrence
reported in Midhurst, Cambridge, and
Maple districts as well as from
Somerville and Laxton Townships,
Tweed District.

Maple trumpet skeletonizer Sugar maple Southern Region Widespread light infestations were
Epinotia aceriella (Clem.) reported in several areas.

Central Region Highest populations caused 20% foliar
damage in a IO-ha stand in Lyndoch
Township, Pembroke District.

Micro moth Black locust Southern Region Caused 20-50% defoliaiton of three
Agonopterix robiniella 2-ha stands of I8-m trees in Hope
(Pack.) Township, Tweed District.

Central Region Trees over I ha in Minden Township,
Bancroft, had 30% defoliation; 2 ha in
Wilberforce Township, Pembroke

. District, had 90% defoliation.

Mountain-ash sawfly Mountain ash Province-wide Varying degrees of damage were
Pristiphora geniculata reported. Heaviest in the towns of Red
(Htg.) Lake and Balmertown, Northwest

Region, where 100% defoliation of
ornamentals was common.

Needle blight Colorado blue Midhurst District Very low infection levels were
Rhizosphaera kalkhoffii detected on I-m Christmas trees in
Bubak Essa Township.

Northern pitch twig moth Jack pine Northern Ontario Infested 38% of the trees in the
Petrova albicapitana (Bsk.) Kakabeka Falls seed orchard, Thunder

Bay District, and 28% in the Playfair
seed orchard, Kirkland Lake District.
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Insect, Disease, or Damage

Northern tent caterpillar
Malacosoma califomicum
pluviale (Dyar)

Oak leafshredder
Croesia semipurpurana
(Kft.)

Ocellate gall midge
Cecidomyia ocellaris
(O.S.)

Pine engraver
Ips pini (Say)

Pine flower sawfly
Xyela sp. probably alpigena
(Strobl)

Pine needle rust
Coleosporium asterum
(Dietel) H. Sydow & Sydow

Pine needle sheathminer
Zelleria haimbachi Bsk.

Pine root collar weevil
Hylobius radicis Buch.

Pine spittlebug
Aphrophora cribrata (Wlk.)

Pine tip moth
Rhyaciona adana Heinr.

Host(s)

Cherry, alder, and
white birch

Red oak

Sugar maple

Red pine

White pine

Jack pine
Red pine

Jack pine

Jack pine

Pine
Spruce

White pine

Jack pine

Location

Northwest Region

Sault Ste. Marie District

Southern Region

Fort Frances District

Midhurst District

Parry Sound District

Province-wide

Tweed District

Sault Ste. Marie District

Cochrane District

Northern Ontario

Aylmer District

Northeast Region

Remarks

Heavy infestations occurred on fringe
and open-grown trees and shrubs in
many areas of the Sioux Lookout,
Dryden, Red Lake, and Geraldton
districts.

A moderate infestation occurred in a
small area within the city of Sault Ste.
Marie. Light damage was reported in
Long and Thessalon townships.

Foliar damage of 20% was recorded in
a 10-ha woodlot in Wilmot Township,
Cambridge District, and on the
Robinson Tract, Uxbridge Township,
Maple District.

Associated with trees stressed by
diplodia tip blight.
High populations were infesting dead
and dying trees damaged by fomes
root rot.

High populations caused concern to
property owners in the
Bracebridge-Gravenhurst-Port
Carling area.

Common in plantations but defoliation
was usually less than 5%.

Foliar damage of 86% was recorded
on 2.8-m trees in Ernestown
Township.
Defoliation from 50 to 75% occurred
on 16-m trees in Sagard Township.

8% of the 2.4 m trees were infested
and the mortality rate was 3.3% in a
2-ha plantation in Kennedy Township.

Populations remained low with light
and occassionally medium numbers
reported in the Timmins, Temagami,
Kirkland Lake, Chapleau, and Hearst
districts.
Caused needle mortality of 35% at one
location in Charlotteville Township.

Reported on regeneration in many
areas of the region. The highest
number of trees affected (58%)
occurred in Hambleton Township seed
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Insect, Disease, or Damage Host(s) Location Remarks

orchard, Wawa District, and (55%) at
a plantation in Chelsea Township,
Hearst District.

Pine thrips Scots pine Southern Region There were sporadic locations of
Gnophothrips sp. Mugho pine heavy damage (up to 90% on

individual trees) in the Tweed and
Kemptville districts.

Poplar target canker Trembling aspen Thunder Bay District Caused main stem cankers on 90% of
Ceratocystis fimbriata trees in 1 ha near the South Current
Ell. & Halsted River.

Redheaded jack pine sawfly Jack pine Thunder Bay District Defoliation averaged 10% on 3.5-m
Neodiprion virginiana trees in Sackville Township.
complex

Redheaded pine sawfly Red pine Central Region Notable areas of damage occurred in
Neodiprion lecontei (Fitch) all districts of the region except Sault

Ste.Marie and Temagami where
numbers were at extremely low levels.
The incidence ranged as high as 72%.
Average foliar damage ranged from 10
to 80% at infested locations.

Southern Region Medium infestations occurred in
Huntingdon and Bedford townships,
Tweed District.

Red pine cone beetle Jack pine Nipigon District Highest count of 21.3% affected trees
Conophthorus resinosae occurred on 2.1-m trees in a plantation
Hopk. along the Catlonite Road.

Hearst District Numbers of affected trees increased
from 2 to 14.7% on 2.9-m trees in
Stoddart Township.

Red pine sawfly Red and jack pine Province-wide Several reports of light damage from
Neodiprion nanulus nanulus Fort Frances District east to the
Schedl Bancroft District. Heaviest damage

(45%) occurred in Martland
Township, Sudbury District.

Roundheaded borer Red oak Central and Southern regions High numbers were collected from
Graphisurus fasciatus recently dead trees in Baxter,
(DeGeer) Matchedash, and OriIlia townships.

Saddled prominent Sugar maple Central Region Populations continue to decline.
Heterocampa guttivitta Beech Defoliation of 5% in Raglan
(Wlk.) Township, Pembroke District, was the

highest encountered.

Salt damage Pine Province-wide Notable areas of damage were along
Highways 11 and 502, Fort Frances
District; between Garden River and
Iron Bridge, Sault Ste. Marie District;
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Insect, Disease, or Damage Host(s) Location Remarks

and in the Callander area, North Bay
District.

Satin moth Poplars Southern Region There were numerous reports of
Leucoma salicis (L.) Willow moderate to servere defoliation by this

pest in the Kemptville and Tweed
districts. Particularly heavy damage
occurred on large trees at Canadian
Forces Base Borden, Midhurst
District.

Central Region Low numbers of larvae were observed
in the Petawawa-Pembroke area,
Pembroke District.

Sawyer beetle Jack pine Dryden and Sioux Adult feeding damage caused twig,
Monochamus spp. Black spruce Lookout districts branch, and, in some cases, whole tree

mortality along road allowances and
the fringe of cutovers in some areas.

Septoria canker Trembling aspen Cochrane District An 80% infection rate was recorded in
Septoria musiva Peck a small stand in Sydere Township.

Shoot blight of aspen Trembling aspen Northwest Region Shoot damage of 20% was common in
Venturia macularis (Fr.:Fr.) cutovers in Red Lake, Sioux Lookout,
E. Muller & v. Arx and Dryden districts. The incidence

rate ranged up to 100%.

Spruce budmoth . White spruce Thunder Bay District Light damage occurred on 19% of
Zeiraphera canadensis Mut. trees at the Pearson seed orchard.
& Free. Sudbury District 70% of the 12-m trees had 10% shoot

damage in a I-ha area, Burpee
Township.

Spruce cone rust White spruce Northern Ontario Light infections occurred in Thunder
Chrysomyxa pirolata Bay, Geraldton, Cochrane, Timmins,
(Korn.) Winter and Sudbury districts.

Spruce coneworm White spruce Northern Ontario Moderate numbers were observed
Dioryctria reniculelloides feeding in conjunction with the spruce
Mut. & Mun. budworm near Pakashkan Lake,

Thunder Bay District. Low numbers
were reported in several other areas.

Spruce needle rust Black spruce Northern Ontario There were numerous reports often at
Chrysomyxa ledi (Alb. & a high incidence rate but generally
Schwein.) de Bary and C. foliage damage was quite low.
ledicola (Peck) Lagerh. Exceptions occurred along the Dixie

Lake Road, Red Lake District; at
Wintering Lake, Geraldton District;
and in Kennedy Township, Cochrane
District, where defoliation ranged
from 56 to 100%.

Spruce spider mite Norway spruce Midhurst, Maple, and Heavy past infestations have caused
Oligonychus ununguis (Jac.) Blue spruce Cambridge districts severe defoliation on ornamentals.
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Swaine jack pine sawfly Jack pine
Neodiprion swainei Midd.

Location

Temagami District
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Remarks

Light defoliation occurred on island
no. 27 in Lake Temagami.

Sweetfern blister rust Jack pine
Cronartium comptoniae
Arthur

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

Uglynest caterpillar Cherry
Archips cerasivorana
(Fitch)

Warren's rootcollar weevil Black spruce
Hylobius warreni Wood

Western gall rust Jack pine
Endocronartium harknessii
(J.P. Moore) Y. Hirats.

Scots pine

White pine blister rust White pine
Cronartium ribicola
J.C. Fischer

Willow flea weevil Willow
Rhynchaenus rufipes (Lee.)

Obatanga Provincial Park,
Wawa District

Northwest Region

Northeast Region

Central Region

Northern Ontario

Northeast Region

Northern Ontario

Southern Ontario

Central Region

Sudbury District

8% of matures trees in a campground
area had severe lower stem infections.

Typically, less than 5% of trees were
affected with foliar damage ranging as
high as 55%.
18% were affected with defoliation of
35% in McEvay Township, Kirkland
Lake District.
Notable areas of folair damage (>30%)
occurred in Coleman Township,
Temagami District; in Edgar
Township, Algonquin Park District;
and in Merrick Township, North Bay
District.

Small areas of moderate to severe
damage were reported in areas of
Timmins, Kirkland Lake, Temagami,
and Thunder Bay Districts.

Caused mortality in plantations in
Nansen Township, Hearst District
(1.3%), and in Kennedy Township,
Cochrane District.

Widespread throughout the area. The
most severe damage was in Lane
Township, Sault Ste. Marie District,
where a 16-ha plantation of 3.4-m
trees had a 64% infection rate with
30% severely affected.
A small Christmas tree plantation in
Huntingdon Township, Tweed
District, sustained severe damage on
10% of the 2.l-m trees.

In Biggar Township, Algonquin Park
District, 65% of the 2.2-m trees were
infected, 40% with stem cankers. A
30% infection rate (18% stem canker)
was recorded in Monteagle Township,
Bancroft District. There were several
reports of lighter damage (up to 21 %
in the region.

Severe defoliation occurred through
much of the regional municipality of
Sudbury.
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Insect, Disease, or Damage

Willow leafminer
Micurapteryx salicifoliella
(Cham.)

Wind damage

Winter drying

Host(s)

Willow

Deciduous

Red pine
White pine

Location

Hearst District

Manitoulin Island
Sudbury District

Central Region

Remarks

High numbers caused 85% defoliation
to roadside trees along Highway 11
west of Highway 631.

High winds (recorded at 150 kmIh)
resulted in blowdown across the
island, particularly in Gordon, Allan,
and Barrie Island townships.

Moderate to severe damage was
prevalent on plantation trees in
Bancroft and Parry Sound districts.
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Insect, Disease, or Damage Host(s) Location Remarks

Ambrosia beetle Aspen Saskatchewan Specimens collected from dying aspen
Trypodendron retusum near Candle Lake in late April.
(Lee.)

Armillaria root rot Pine species Alberta Infection centers found throughout
Armillaria ostoyae Saskatchewan most of the region.
(Romag.) Herink

Aspen serpentine leafminer Aspen NWT Observed at low population densities
Phyllocnistis populiella throughout Fort Liard, Fort Simpson,
(Cham.) and Trout Lake areas.

Atropellis canker Pine Alberta Commonly found on lodgepole pine
Atropellis piniphila (Weir) near Rocky Mountain House.
Lohman & Cash

Birch leafminers Birch Alberta Moderate to severe leaf mining,
Fenusa pusilla (Lep.) caused mostly by P. thomsoni,
Profenusa thomsoni occurred throughout north-central
(Konow) Alberta, Jasper National Park, and
Heterarthrus nemoratus most urban areas. An infestation of H.
(Fall.) nemoratus occurred near Slave Lake.

Birch skeletonizer White birch Alberta Moderate to severe injury noted in
Bucculatrix canadensisella Grande Prairie, Whitecourt, and Slave
Cham. Lake forests for the second

consecutive year.

Cottonwood leaf beetle Poplar Alberta Severe damage to balsam poplar noted
Chrysomela scripta F. at Lesser Slave Lake Provincial Park,

Alberta.

Cyclaneusma needle cast Mugho pine Alberta Collected from mugho pine in
Cyclaneusma minus (Butin) Edmonton. First report in Alberta on
DiCosmo, Peredo and hard pines.
Minter

Cytospora canker Colorado spruce Manitoba Damage observed on spruce
Leucostoma kunzei var. White spruce shelterbelts.
piceae (Fr.)
Munk

Dothiorella wilt American elm Alberta Crown wilt and defoliation occurred
Dothiorella ulmi Verrall & on isolated street trees in Edmonton.
May First report in Alberta.

Dwarf mistletoe Pine Alberta Important cause of degrade and
Arceuthobium americanum Saskatchewan mortality in commercial pine stands in
Nutt. ex Engelm. Manitoba the prairie region.
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Insect, Disease, or Damage Host(s) Location Remarks

Fir-fireweed needle rust Balsam fir Alberta Observed on fir near Rocky Mountain
Pucciniastrum epilobii Otth House.

Gray willow leaf beetle Willow Alberta Moderate to severe defoliation noted
Tricholochmaea decora between Wandering River and Fort
(Say) McMurray and from Fort Vermilion to

just north of High Level.

Great ash sphinx Green ash Alberta Observed in Jasper on newly
Sphinx chersis (Hbn.) transplanted green ash from Calgary.

Lace bug Poplar Alberta Noted on balsam poplar near Lesser
Corythucha spp. Slave Lake Provincial Park.

Large-spored spruce/ Spruce Alberta Moderate to severe infestations
Labrador tea rust observed from Mariana Lake north
Chrysomyxa ledicola (Peck) along Highway 63 toward Fort
Lagerh. McMurray, throughout the Stoney

Mountain escarpment, and southwest
of Rocky Mountain House.

Lodgepole pine beetle Lodgepole pine Alberta Several infested trees found in Jasper
Dendroctonus murrayanae National Park.
Hopk.

Lodgepole terminal weevil Jack pine Alberta Jack pine regeneration (about 2 m
Pissodes terminalis Lodgepole pine Saskatchewan high) infested in central
Hopping Saskatchewan. Common on lodgepole

pine (2-7 m high) near Hinton,
Alberta.

Northern pitch twig moth Pine Alberta High population observed attacking
Petrova albicapi{ana (Bsk.) lodgepole pine near Rocky Mountain

House.

Pine needle casts Pine Alberta Needle cast L. concolor found at light
Lophodermella concolor to severe levels around Lake Louise,
(Dearn.) Darker Castle Mountain, Banff, and
Davisomycella ampla Kananaskis; D. ampla observed on
(Davis) Darker lodgepole pine near Rocky Mountain
Elytroderma deformans House; and E. deformans caused
(Weir) Darker moderate needle casting near Sundre.

Poplar borer Aspen NWT Borer (probably S. calcarata)
Saperda sp. Poplar observed throughout the areas of Fort

Liard, Fort Simpson, and Trout Lake,
primarily on poplar.

Root collar weevils Lodgepole pine Alberta Mortality caused by H. warreni noted
HylobiulS warreni Wood Scots pine Manitoba in the Caroline-Sundre area and near
H. radicis Buch. Rocky Mountain House in Alberta.

Mortality caused by H. radicis
occurred near Belair, Manitoba.
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Insect, Disease, or Damage Host(s) Location Remarks

Saprophytic fungus Spruce Saskatchewan Fungus, known to be mildly parasitic,
Tryblidiopsis pinastri found on dead branches and stems
(Pers.:Fr.) Karst. near Candle Lake.

Snowshoe hare Jack pine Saskatchewan Tree mortality of 25% noted in a stand
Lepus americanus Erxleben White spruce of young jack pine and white spruce

southeast of Hudson Bay at Woody
Lake.

Spotted willow leaf beetle Willow British Columbia Severe defoliation observed along
Chrysomela k. knabi Brown Tokumm Creek in Kootenay National

Park, British Columbia, adjacent to
Banff National Park, Alberta.

Spruce budmoth Spruce Saskatchewan Severe defoliation of young spruce
Zeiraphera canadensis Mut. occurred north of Hudson Bay.
& Free.

Spruce gall adelgids Spruce Alberta All three ade1gids commonly observed
Adelges cooleyi (Gill.) Saskatchewan throughout northern and western
A. lariciatus (Patch) Alberta and northwestern
A. strobilobius (Kltb.) Saskatchewan.

Spruce spider mite Spruce Alberta Severe damage occurred in Edmonton
Oligonychus ununguis (lac.) and in shelterbelts in areas near

Grande Prairie affected by drought.

Sulphur dioxide damage Aspen Alberta Light damage attributed to S02 noted
(S02) on aspen in the Fort McMurray area.

Verticillium wilt Elm Saskatchewan One infected tree found in each of four
Verticillium albo-atrum locations: North Battleford, Saskatoon,
Reinke & Berth. Shaunavon, and Swift Current.

Wetwood or slime flux Elm Manitoba Numerous reports of this symptom
(caused by a bacterium) received from
landowners in Manitoba.

White pine weevil Spruce Alberta Commonly found on roadside trees
Pissodes strobi (Peck) and plantations throughout the

north-central region of Alberta and
Saskatchewan.

Willow leafminer Willow Alberta Severe damage observed from
Micrurapteryx salicifolielia AlbertalNWT border to just north of
(Cham.) High Level. This pest found in

association with Tricholochmaea
decora.

Woodborers Spruce Alberta Both species continued to cause
Monochamus scuteliatus degrade in lumber at a mill in High
(Say) Level.
Tetropium cinnamopterum
parvulum Casey
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Pacific and Yukon Region

Insect, Disease, or Damage Host(s) Location Remarks

Adelgids Douglas-fir All regions Discoloration on Douglas-fir and galls
Adelges cooleyi (Gill.) Engelmann spruce on spruce, common but light.

Douglas-fir Queen Charlotte Islands Common at Sandspit and Queen
Sitka spruce Charlotte City; minimal impact.

A. tsugae Ann. Western hemlock Vancouver Region, Terrace Very light damage to few trees
following decline in 1991.

Pineus spp. Engelmann, Sitka, Kamloops, Nelson, Prince Infested tips on most trees common in
white spruce George, Prince Rupert most areas; minimal impact.

regions

Alder flea beetle Alder North Thompson 40% of trees severely defoliated near
Macrohaltica ambiens River Valley Blackpool.
(LeConte)

Alder woolly sawfly Alder Vancouver Region Moderate defoliation in patches for
Eriocampa ovata (L.) second year.

Ambrosia beetles Douglas-fir Kamloops, Nelson, Prince Common in bark beetle-attacked trees
Gnathotrichus spp. Lodgepole pine Rupert, Vancouver regions and log decks.
Trypodendron spp. Westerm hemlock

Apple-and-thorn Apple West Kootenay Declined; trees lightly skeletonized at
skeletonizer scattered locations.
Choreutis pariana (Clerck)

Apple ermine moth Apple Vancouver Region Fewer colonies, less widespread, and
Yponomeuta malinella Zell. Crabapple causing very little damage.

Atropellis canker Lodgepole pine All regions Stem infections severe in dense stands,
Atropellis piniphila (Weir) about 5% of the trees killed.
Lohman & Cash

Balsam shootboring sawfly Grand fir Creston, Nelway Declined to endemic levels after
Pleroneura sp. killing 35% of the new shoots in 1991

and 60% in 1990.

Balsam twig aphid Amabilis fir Vancouver Region Endemic after 1989 epidemic.
Mindarus sp. Grand fir

Alpine fir
Okanagan Valley Light damage on young trees at

scattered locations.

Balsam woolly adelgid Amabilis fir Vancouver Region New distribution at Lasqueti Island
Adelges piceae (Ratzeburg) Grand fir within the quarantine zone. New

regulations approved.

Bark beetles Douglas-fir Hedley Common in dying trees at Johns
Douglas-fir engraver Creek.
Scolytus unispinosus LeC. Lodgepole pine Prince Rupert Region Common in trees predisposed by root
Hylurgops rugipennis diseases or by mountain pine beetle.
(Mannerheim)
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Remarks

Ips pini (Say)

Ips tridens
(Mannerheim)

Birch leafminers
Fenusa pusilla (Lepeletier)

Lyonetia sp.

Profenusa thomsoni
(Konow)

Brown elm scale
Parthenolecanium comi
Bouche

Bud midge
Dasineura sp.

Bud necrosis
Dichomera gemmicola
Funk & Sutton
Longhorned beetle
Spondylis upijormis
Mannerheim
Pseudohylesinus sericeus
(Mannerheim)
Red turpentine beetle

Dendroctonus valens
LeConte

Scierus annectans Lee.

Western pine beetle
Dendroctronus brevicomis
LeConte

Conifer weevils
Magdalis sp.
Steremnius carinatus (Boh.)

Cypress tip moth
Argyresthia sp.

Dime canker
Durandiella pseudotsugae
Funk

Lodgepole pine

Spruce

White birch

White birch

White birch

Maple

Black cottonwood

Douglas-fir

Spruce

Amabilis fir

Lodgepole pine
Ponderosa pine

Spruce

Ponderosa pine

Lodgepole pine

Sitka spruce

Ornamental cypress,
juniper, and cypress

Douglas-fir

Kamloops and Nelson
regions, Babine Lake
Babine Lake

Prince Rupert and Vancouver
regions

Prince George, Prince Rupert
and Nelson regions

Cariboo Regions, Fort St.
James, Hazelton, Hope,
Chilliwack

Terrace

Vancouver Region

Williams Lake

Haines Road, Y.T.

Vancouver Region

Canal Flats to Fort Steele and
Rock Creek to Bridesville

Kispiox River

West Kootenay

Kamloops Region

Chilcotin, 100 Mile House

Queen Charlotte Islands

Victoria

West Kootenay

Common in blowdown and trees killed
by mountain pine beetle.
Common in trees killed by
D. rujipennis.

25% of foliage discolored on trees at
Smithers; moderate discoloration near
Yale and Hope.
Light to moderate defoliation near Bob
Quinn and Tacheeda lakes; moderate
to severe in the northwestern part of
the Nelson Region.
Light and moderate discoloration of
trees along roadsides, in city areas, and
in natural stands.

Severe infestation on urban trees.

Up to 25% of buds killed on trees in
plantations in Fraser River for sixth
year.

10% of buds killed on all trees over
15 ha.

In blowdown with D. rujipennis.

Increased populations in weakened
trees at scattered locations.
Killed up to 30% of trees in more than
140 patches in spaced, snow-damaged,
and drought-stressed stands.
New attacks in recent spruce
blowdown.
In trees killed by D. valens in
southwestern areas.
Tree mortality on 70 ha and increasing
in Okanagan.

30% of foliage defoliated on 20% of
trees.
Declined to endemic in a few sites
with no visible damage.

Foliage lightly discolored with some
branch tips killed; slightly less than in
previous 6 years.

Widespread on immature trees but
little impact on tree growth.
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Insect, Disease, or Damage Host(s) Location Remarks

Dogwood leaf blight Dogwood Vancouver Region Common on lower mainland and
Discula destructans eastern Vancouver Island with branch
Redlin mortality and occasionally trees killed.

Douglas-fir beetle Douglas-fir Cariboo, Kamloops, Nelson, Trees killed over more than 6000 ha;
Dendroctonus Prince George, and usually predisposed by'maturity, root
pseudotsugae Hopk. Vancouver regions disease, and recent droughts.

Dwarf mistletoes Lodgepole pine Cariboo, Nelson, Kamloops Severe brooming causing increment
Arceuthobium americanum regions loss.

Nutt. ex Engelm.
A. douglasii Douglas-fir West Kootenay Severe brooming in patches in

Engelm. southwest.
A. larids Western larch Nelson Region Widespread.

(Piper) St. John
A. tsugense Western hemlock Prince Rupert and Vancouver Widespread in coastal areas.

(Rosendahl) G.N. Jones regions

Elm leaf beetle Elm Okanagan Valley Light and severe defoliation in parks
Pyrrhalta luteola (MUll.) and boulevards for third year.

Elm leafminer Elm Prince George Foliage lightly infested for seventh
Agromyza aristata consecutive year on city boulevards.
Malloch

European alder leafminer Alder Hazelton 80% of foliage on most trees infested.
Fenusa dohrnii (Tisch.)

Fall webworm Deciduous trees and Kamloops, Vancouver, and Common, widespread light and severe
Hyphantria cunea (Drury) shrubs Nelson regions defoliation, and numerous webs.

Fir coneworm Douglas-fir Surrey, Sechelt Partial girdling at base of terminal
Dioryctria abietivorella leaders on a few immature trees and in
(Grt.) grafting scars in seed orchard trees.

Lodgepole pine East Kootenay Common in Christmas trees. In stem
Burns Lake rust cankers on 5% of trees in

plantation.

Gray spruce looper Western hemlock West Kootenay Collapsed; only light defoliation over
Caripeta divisata Wlk. 10 ha in third year of outbreak. Killed

trees salvaged over 400 ha.

Green larch looper Western larch West Kootenay Collapsed in 1991 following
Semiothisa sexmaculata defoliation over 12000 ha in 1990, the
(Pack.) first year of defoliation.

Greenstriped forest looper Douglar-fir Kamloops and Vancouver Endemic; larvae common in
Melanolophia imitata regions collections but no defoliation.
(Wlk.)

Jumping gall wasp Garry oak Vancouver Island Severe discoloration and premature
Neuroterus saltatorius leaf fall; increased for sixth year; new
(Edwards) distribution in Duncan and Nanaimo.
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Insect, Disease, or Damage Host(s) Location

Larch casebearer Western larch Nelson Region
Coleophora laricella
(Hbn.)

Larch sawfly Tamarack Kamloops Region
Pristiphora erichsonii Prince Rupert,
(Htg.) Yukon Territory

Western larch Vancouver Region

Ornamental Victoria

Larch shoot moth Western larch Columbia Lake
Argyresthia laricella Kft.

Large aspen tortrix Trembling aspen Yukon Territory
Choristoneura conflictana
(Wlk.)

Prince George Region

Leaf beetles Alder Clearwater
Alder flea beetle

Macrohaltica ambiens
(LeConte)

Chrysomela sp. Black cottonwood Babine Lake
Alder

Pyrrhalta decora carbo Willow Prince Rupert Region
LeConte

Zeugophera sp. Black cottonwood Babine Lake

Leaf blights Giant sequoia Courtenay
Colletotrichum (ornamental)
gloesporioides (Penz.)
Penz. & Sacco
Linospora tetraspora Black cottonwood Skeena River Valley
a.E. Thompson

Leaf blotch miners Trembling aspen Babine Lake
Phyllonorycter populiella
(Cham.)
Zeugophera sp. Hybrid poplars Herrling Island near

Chilliwack

Leafroller Golden, Bull River
Epinotia sp.

Remarks

Increased populations in East
Kootenay; light discoloration over
1260 ha near Creston.

Light discoloration in small patches.
Trace to light defoliation near Yukon
border, and in patches along Robert
Campbell Highway, north of Watson
Lake.
Severe defoliation of small groups of
trees at UBC Research Forest.
Severe defoliation of single tree at
Butchart Gardens.

18% of terminals killed on young trees
in spaced stands, about half that of
1991.

Light to severe defoliation over
10 000 ha from Carcross to Jakes
Corner, similar to 1991.
Increased defoliation over 24 000 ha
from Mackenzie to Fort Ware for
fourth year.

Increase; 40% of trees of 5 ha newly
defoliated.

10% of leaves skeletonized on most
trees.
Moderate to severe defoliation in
patches from Kitimat to Cranberry
Junction.
5% of leaves infested on most trees.

New host record.

Blotches on most foliage on most trees
in the area.

20% of foliage infested on all trees in
area.

Planted trees lightly discolored.

Increase; moderate to severe
defoliation over 2300 ha.



108 Other Insects, Diseases, and Damage-Pacific and Yukon

Insect, Disease, or Damage Host(s) Location Remarks

Leaf spots Trembling aspen South Okanagan Light discoloration common in
Ciborinia whetzelii widespread patches.
(Seaver) Seaver
Cristulariella depraedans Big leaf maple Upper Fraser Valley Common; associated with leaf blotch.
(Cooke) Hoehn.
Discula quercina (Cke.) Garry oak Victoria New host record.
Sacco
Mycosphaerella populorum Black cottonwood Chetwynd New host record.
G.E. Thompson
M. populicola Cottonwood Skeena River, Hazelton Half of foliage infected on 20% of
G.E. Thompson planted trees.

Hydrid poplars Harrison Mills Light to moderate infections in
plantations.

Rhytisma punctatum Big leaf maple Fraser Valley, Sunshine Common.
(Pers.:Fr.) Fr. Coast
Taphrina populina (Fr.:Fr.) Cottonwood Queen Charlotte City New host record.
Fr.

Lodgepole pine terminal Lodgepole pine Cariboo, Prince George. Common in most immature stands but
weevil Prince Rupert, Kamloops, on average in less than 10% of the

Pissodes terminalis Nelson regions, Yukon trees.
Hopping Territory

Maple leaf scorch Big leaf maple Vancouver Region Severe foliar browning and branch
(unknown cause) dieback throughout host range; Xylella

fastidiosa Wells isolated from several
trees.

Midges Lodgepole pine Summerland Infested and distorted 20% of roadside
Gouty pitch midge trees.
Cecidomyia piniinopis
(O.S.)
Cecidomyia sp. Cottonwood Babine River Target-like galls common.
Rhabdophaga sp. Willow Babine Lake 10% of stems on roadside trees

infested with galls.

Mites Alder Cedric Creek 70% of foliage on all trees infested.
Alder gall mite
Phytoptus laevis (M.)
Eriophyes parapopuli Trembling aspen Watson Lake Light damage on most trees.
Kiefer Takhini Hotsprings

Alkali Lake 20% of foliage infected on all trees in
patches on Joes Lake Road.

Phytoptus lionotus (M.) White birch Moricetown 70% of leaves on all trees infested.
Trisetacus chamaecypari Yellow cedar Common in seed orchards and on
Smith Vancouver Region ornamentals on southern Vancouver

Island.
Yew big bud mite Western yew Vancouver, Prince Rupert Buds infested on most trees in coastal
Cecidophyopsis psilapsis regions areas since first found on southern
(Nalepa) Vancouver Island in 1991.

Mourning cloak butterfly Willow Okanagan Lake provincial Light defoliation of roadside trees.
Nymphalis antiopa (L.) park
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Insect, Disease, or Damage Host(s) Location Remarks

Needle blights Western red cedar Nelson, Prince Rupert, and Light to moderate discoloration
Didymascella thujina Vancouver regions throughtout host range.
(Durand) Maire
Hypodermella larids Tub. Western larch Kamloops and Nelson Light to moderate discoloration in

regions patches throughout host range.
Isthmiella quadrispora Alpine fir Dease Lake On frost-damaged needles on young
Ziller trees.
Isthmiella sp. Amabilis fir Kelsey Bay New host record.
Lirula macrospora (Hartig) Sitka spruce Queen Charlotte Islands Light discoloration of needles
Darker common.
Lophodermium decorum Amabilis fir Pemberton New host record.
Darker
L. piceae (Fckl.) Hahn. Amabilis fir Prince Rupert New host record.
L. seditiosum Minter, Staley Lodgepole pine Quesnel New host record.
& Millar
Phaeoseptoria contortae Ponderosa pine Osoyoos New host record.
Parmelee & Hiratsuka
Sdrrhia pini Funk & Parker Western white pine British Columbia Endemic; no significant discoloration.

Lodgepole pine British Columbia Endemic, no significant discoloration.

Needle casts Ponderosa pine Southern British Columbia Common and widespread; perennial
Elytroderma deformans infections on many trees.
(Weir) Darker Lodgepole pine Cariboo Forest Region Endemic; foliage not significantly

affected.
Lophodermella concolor Lodgepole pine Cariboo, Kamloops, Nelson, Widespread, moderate discoloration of
(Dearn.) Darker Prince George and Prince needles in most regions; severe in

Rupert regions and southern southern parts of Nelson Region,
Yukon Territory throughout Prince Rupert Region, and

near Watson Lake.
Lophodermium piceae Alpine fir Terrace New host record at Khyex River.
(Fckl.) Hoehn.
Meria larids Vuill. Western larch Kamloops Region Endemic: declined from widespread

severe infections in 1991.
Rhabdocline pseudotsugae Douglas-fir Nelson Region Severe needle loss over 23 000 ha in
Syd. East Kootenay; increased infections in

West Kootenay; common elsewhere in
host range.

Needle diseases Lodgepole pine N. Thompson River Valley, Common on year-old needles of trees
Hendersonia pinicola Nelson, and northern parts of in plantations infected with
Wehm. Prince Rupert region, Yukon Lophodermella needle cast.

Territory
Phaecryptopus gaeumannii Douglas-fir Adams River Increased, light discoloration on 20%
(T.Rohde) Petrak of trees.
P. nudus (Peck) Petrak Amabilis fir North Vancouver Increased, light to severe needle

discoloration on most trees.
Phaeoseptoria contortae Lodgepole pine Okanagan Valley Common on older needles near Blue
Parmelee & Hiratsuka Lake.

Needle rusts Douglas-fir Kootenay Lake New needles lightly discolored on
Conifer-aspen rust most trees in patches.
Melampsora medusae
ThUrn.
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Insect, Disease, or Damage Host(s) Location Remarks

Conifer-cottonwood rust Douglas-fir Cariboo Region Moderate discoloration on new shoots
Melampsora occidentalis common in Chilcotin.
Jacks.
Fir-fireweed rust Alpine fir Cariboo, Prince George, Common; severe discoloration of
Pucciniastrum epilobii Otth Nelson, Prince Rupert, current year's growth.

Kamloops regions
P. geoppertianum (Kuhn) Smithers 30% of needles infected on all trees in
Kleb. alpine areas.
Large-spored spruce/ Sitka spruce Queen Charlotte Islands Common, light to severe damage to
Labrador tea rust new shoots at Port Clements.
Chrysomyxa ledicola Engelmann spruce Babine Lake Severe on roadside trees in small
Lagerh. patches.
Spruce broom rust Engelmann spruce Nelson, Prince George, Common; perennial brooms cause
Chrysomyxa arctostaphyli White spruce Prince Rupert regions, Yukon growth loss.
Diet. Territory
Western pine-aster rust Lodgepole pine Silver Star Mountain 25% of needles infected on 80% of
Coleosporium asterum immature trees.
(Dietel) H. Sydow & Sydow

Northern lodgepole Lodgepole pine Prince Rupert Region Increased light defoliation near Ootsa
needleminer Lake.

Coleotechnites starki
(Freeman)

Oak leaf phylloxeran Garry oak Vancouver Island, Severe discoloration and premature
Phylloxera sp. glabra Gulf Islands leaf drop on 10% of trees; new at
(Heyden) Comox on ornamental oak.

Pacific willow leaf beetle Willow Williams Lake, Horsefly Increase; 30-100% defoliation of all
Pyrrhalta decora carbo trees in widespread 5~ha patches.
(LeConte)

Pine butterfly Ponderosa pine Pritchard, Okanagan Valley Fewer adults than in 1991; no apparent
Neophasia menapia Felder defoliation.
& Felder

Pine needle scale Douglas-fir Clinton 30% of foliage infected on 5% of
Chionaspis pinifoliae trees.
(Fitch)

Pine needle sheathminer Lodgepole pine Adams, Barriere, Shuswap, Declining populations moderately
Zelleria haimbachi Bsk. and Monte lake drainages. defoliated new shoots in 41 patches

totaling 8200 ha.
East Kootenay Increased, light defoliation on 50 ha.

Ponderosa pine Okanagan Valley Light defoliation at Blue Lake.

Pine shoot beetle Pines Pacific and Yukon Region Surveys initiated following recent
Tomicus piniperda (L.) findings in USA; results negative.

Pine stem r,usts Lodgepole pine Cariboo, Prince Rupert, Cankers common in west and southern
Cronartium coleosporioides Prince George, Nelson parts of Cariboo Region; widespread
Arth. regions in eastern part of Prince Rupert

Region; common elsewhere.
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Insect, Disease, or Damage Oost(s) Location Remarks

C. comandrae Peck Lodgepole pine Prince George, Prince Rupert Cankers common in scattered stands.
regions

White pine blister rust Western white pine Kamloops and Nelson Branch and stem cankers common
Cronartium ribicola J.C. regions throughtout most of the host range.
Fischer Queen Charlotte City Spermagonia only on trees in

provenance trial; new dist ibution
record.

Whitebark pine Cariboo, Kamloops, Prince Stem cankers common on high-
Rupert regions elevation trees.

Poplar shoot blights Trembling aspen Prince Rupert, Cariboo, Widespread severe discoloration of
Venturia macularis (Fr. :Fr.) Kamloops, Prince George new shoots.
E. Mi.ilI.. & Arx regions
V. populina (Vuill.) Fabric. Black cottonwood Prince Rupert Region Light infections in western part of the

region for second year.

Poplar-and-willow-borer Willow Prince Rupert, Cariboo, Common; numerous shoots and stems
Cryptorhynchus lapathi (L.) Poplar Nelson, Prince George killed.

Birch regions

Root & heart rot diseases Douglas-fir All six forest regions Found in all age-classes of most
Armillaria root rot Lodgepole pine conifer stands. Tree mortality most

Armillaria ostoyae Ponderosa pine common in immature stands in coastal
(Romagn.) Herink Western larch areas and in mature stands in the

interior.
False box Vavenby' New host record.

Blackstain root disease Lodgepole pine East Kootenay, Kamloops New infection centers near Kimberley;
Leptographium wageneri Douglas-fir Region patches of diseased trees in North
(Kendr.) Wingtield Thompson River Valley.

Brown crumbly rot Lodgepole pine McLeese Lake 90% of pine, 20% of fir blowdown
Fomitopsis pinicola Douglas-fir infected on 2 ha at Sheridan Creek.
(Schart:Fr.) Karst.
Hypoxylon fuscum Balsam poplar Chetwynd New host record.
(Pers.:Fr.) Fr.

Red ring rot Western hemlock Prince Rupert Region Common in old growth in western part
Phellinus pini (Brot.:Fr.) of the region.
A. Ames

Tomentosus root rot Engelmann spruce Barriere Widely scattered foci.
Inonotus tomentosus White spruce Prince George Widespread in mature stands.
(Fr.:Fr.) Teng Nelson Region 59% of mature trees with decay in

high-elevation stands.
Yellow-brown stringy rot Western hemlock Terrace 16% of mature trees with multiple

Echinodontium tinctorium conks at Kwinamuck Lake.
(Ell. & Ev.) Ell. & Ev.

Rough bark Red alder Skeena River Valley Stem cankers throughout, particularly
Didymosphaeria at Salvus Creek.
oregonensis Goodd.

Rusty tussock moth White spruce, alpine Prince George, Cariboo forest New outbreak over 13 000 ha east of
Orgyia antiqua badia Fitch . fir, lodgepole pine, regions Prince George. First in Prince George

alder and largest in Pacific &Yukon Region.
Lesser damage in Cariboo.
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Insect, Disease, or Damage

Satin moth
Leucoma salicis (L.)

Host(s)

Douglas-fir

Trembling aspen

Location

Fraser Valley

Kamloops and Nelson
regions

Remarks

Common in low numbers with
Douglas-fir tussock moth.

Increased populations; light
defoliation in 16 patches over 960 ha
in Kamloops Region and on 500 ha in
southwestern part of Nelson Region.

Sawflies Western hemlock Queen Charlotte Islands
Neodiprion spp. Revelstoke
Yellowheaded spruce Ornamental spruce Castlegar
sawfly

Pikonema alaskensis White spruce Carmacks, Y.T.
(Roh.)

Scleroderris canker Lodgepole pine All regions
Gremmeniella abietina Ponderosa pine
(Lagerb.) Morelet

Sitverspotted tiger moth Douglas-fir Vancouver Region
Lophocampa argentata
(Pack.)

Snow mold· Engelmann spruce Nelson Region
Herpotrichia sp. Alpine fir

Sphinx moth Fireweed Prince Rupert Region
Hyles gallii (Rott.)

Spruce aphid Sitka spruce Vancouver Region
Elatobium abietinum (Wlk.) Queen Charlotte Islands

Ornamental spruce Vancouver

Spruce budmoth White spruce Prince Rupert
Zeiraphera sp. Sitka spruce Queen Charlotte Islands

Striped alder sawfly Alder Skeena River
Hemichroa crocea (Geoff.)

Tip blights
Delphinella abietis (Rostr.) Alpine fir Bush and Blaeberry river
Muller & Arx valleys
Sclerophoma pithyophila Lodgepole pine Ootsa Lake
(Corda) Hohn.

Twig beetles Lodgepole pine Burns Lake
Pityophthorus sp.

Twig borer Douglas-fir Shuswap
Pityophthorus orarius
Bright

Declining populations. Populations
collapsed following increase in 1991.
Trees in urban areas defoliated for
second year.
Common in low numbers.

Detected in native pines in British
Columbia only at four locations in
1970s but not since.

Colonies numerous particularly on
southern Vancouver Island.

Common on young trees in high
elevation plantations and natural
stands.

Lightly defoliated plants in 1990
burned sites in eastern part of the
region.

Increased on east coastal Vancouver
Island.
Severe infestations in urban areas.

Common but few in new shoots.

Moderate defoliation at Hells Gate
Slough; declined elsewhere.

Half of branch tips killed on 50-70%
of trees over 600 ha.
Shoots diseased where infested by
pine needle sheathminer.

Infested trees girdled and killed by
hares.

Most tips killed on open growing trees
in Adams River drainage.
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Insect, Disease, or Damage Host(s) Location Remarks

Uglynest caterpillar Trembling aspen Chetwynd Declined following severe defoliation
Archips cerasivorana of roadside trees along Hart Highway
(Fitch) in 1991.

Warren's root collar weevil Lodgepole pine Interior regions, particularly Common in young plantations; usually
Hylobius warreni Wood eastern part of Prince Rupert less than 1% mortality annually.

Region

Western balsam bark beetle Alpine fir All regions Common; mortality of mature high-
Dryocoetes conjusus elevation trees in widespread patches.
Swaine

Western blackheaded Western hemlock Vancouver Endemic since collapse in 1989-90;
budworm Queen Charlotte Islands top-kill and tree mortality still evident.

Acleris gloverana (Wlshm.) Alpine fir Prince Rupert Region Collapsed in northwest near Bare
Loon Lake and south of Dease Lake
after defoliation over 1000 ha in 1991.

Western conifer seed bug Douglas-fir, western West Kootenay Increased numbers; nuisance in urban
Leptoglossus occidentalis red cedar, lodegpole areas.
Heid. pine

Western false hemlock looper Douglas-fir Kamloops Region Increase; no defoliation but 18
Nepytiajreemani Mun. larvae/sample at Similkameen;

declined at Jamieson Creek and at
Savona.

Western gall rust Lodgepole pine All regions Common throughout host range on
Endocronartium harknessii branches and stems; tree mortality
(J.P. Moore) Y. Hirats. generally less than 1%.

Western winter moth Maple Vancouver Region Populations in Fraser Canyon
Erannis tiliaria Birch collapsed.
vancouverensis Hulst

Winter moth Birch, oak fruit Greater Vancouver Increased trace and light defoliation in
Operophtera brumata (L.) trees, ornamentals Lower Fraser Valley fourth year.

Vancouver Island Light defoliation of widely scattered
trees, as in 1991.

Yew blight Western yew West Kootenay Dieback of shoots common.
Dothiora taxicola (Peck)
Barr
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