
 

 

 
 

 
 

LOGAN LAKE COMMUNITY FOREST  

DEFOLIATOR ASSESSMENT  
  
 
 

Prepared For: 

 
Mr. Chris Ortner 

 
 
 

By: 

 
1654 Hornby Avenue, Kamloops BC V2B 7R2 

 
 

 
_________________________________ 

Joan M. Westfall, RPF 

February, 2010 

 

 



 

 

 

EXECUTIVE SUMMARY 

 
Western spruce budworm (WSB) and Douglas-fir tussock moth (DFTM) are 
primary defoliators of interior Douglas-fir.  Larval feeding during outbreaks can 
cause tree growth loss, topkill, stem deformities and mortality.  Other important 
negative effects in an urban setting include increased fire hazard, reduced aesthetic 
values and in the case of DFTM, significant toxic and allergic reactions by people 
and animals. 
 
Douglas-fir stands cover about 7,000 ha of the Logan Lake Community Forest.  All 
of these stands are susceptible to WSB and more than half are susceptible to DFTM.  
Both insects are native to BC and have reached outbreak proportions in the past.  
Douglas-fir tussock moth outbreaks are fairly cyclical and occur approximately every 
decade for two to five years, developing very quickly and subsiding abruptly.  
Compared to WSB outbreaks, DFTM outbreaks tend to be shorter and cover less 
area, but are more damaging.  A DFTM outbreak is currently underway in the 
Kamloops Forest District.  Western spruce budworm damage in the district rose 
substantially in 2006 through 2008 and though recorded infestations dropped in 
2009, 70,000 ha were still defoliated within the district.  No DFTM damage is 
currently visible within the community forest, but light western spruce budworm 
damage can be observed throughout the Douglas-fir stands.     
 
The first fundamental step in a strategy to reduce the impact of these insects is to 
conduct annual monitoring.  The best initial method for WSB is egg mass sampling 
in the fall and for DFTM pheromone trapping of male moths in the summer.  
Further surveys are conducted if these monitoring techniques indicate that 
treatment is advisable.  Egg mass sampling was conducted in the fall of 2009 at 
twelve sites within susceptible stands in the community forest, and results indicated 
that defoliation should remain light in 2010 with no treatment required.  It was too 
late in the year to conduct pheromone trapping for DFTM, so walkthroughs were 
employed at fourteen sites to look for evidence of populations reaching outbreak 
levels and they appeared to be low.   
 
To reduce populations during an outbreak situation, short term control strategies 
primarily consist of aerial application of a product harmful to the insects.  One of the 
best options for both WSB and DFTM for the Logan Lake Community Forest, if the 
need arises, is the application of Bacillus thuringiensis var. kurstaki (Btk).  This 
organically registered biological control is specific to lepidopteron larvae and it has 
been used in the Kamloops Forest District very successfully for many years to 
control WSB.  It was registered last year for DFTM control as well. 
 
Recommended long term strategies employ stand manipulation tactics to reduce site 
hazard, such as thinning and encouraging a mixed tree species composition.      
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LOGAN LAKE COMMUNITY FOREST 

DEFOLIATOR ASSESSMENT  
 
 

INTRODUCTION 

The Logan Lake Community Forest covers 16,600 ha.  Of this, about 7,000 ha are 
primarily forested with Douglas-fir.  Aside from the mountain pine beetle 
attacking pine in the community forest and surrounding area, the next largest 
forest health threat comes from two serious defoliators of Douglas-fir; the 
Douglas-fir tussock moth and the western spruce budworm. 
 

Douglas-fir Tussock Moth: 

The Douglas-fir tussock moth (Orgyia pseudotsugata) is a destructive defoliator 
of interior Douglas-fir in southern British Columbia (BC).  This insect reaches 
outbreak proportions on a relatively cyclical basis, at which time host trees of all 
ages can be significantly damaged or killed. 
 
Defoliation by Douglas-fir tussock moth (DFTM) tends to be more localized but 
more damaging than western spruce budworm.  High hazard areas are at the 
lower elevations of Douglas-fir near the edges of open range in the dry, warm 
subzones of the interior Douglas-fir and ponderosa pine biogeoclimatic zones, up 
to approximately 1,250m in elevation.  This includes more than half of the 
Douglas-fir stands within the Logan Lake Community Forest.   
 
Western Spruce Budworm: 

Western spruce budworm (Choristoneura occidentalis) is also a significant 
defoliator of interior Douglas-fir over larger areas of BC forests.  All Douglas-fir 
stands within the Logan Lake Community Forest are susceptible to western 
spruce budworm (WSB) damage.  At high population levels, feeding by the larvae 
can result in growth loss, topkill, stem deformities and mortality, particularly for 
understory trees.  Trees stressed by defoliation may also be more susceptible to 
other forest health agents such as Douglas-fir beetle. 
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Female Douglas-fir tussock moth laying eggs 

 

 

INSECT LIFE CYCLE 

Douglas-Fir Tussock Moth: 

The Douglas-fir tussock moth has a one year life 
cycle.  Adult moths emerge in July through 
September.  The female is flightless with only 
tiny rudimentary wings, small thread-like 
antennae and a large abdomen.  She is usually 
just under 2 cm long and is grey to brown in 
colour.  She stays very close to her cocoon, and 
emits a powerful pheromone to attract the male.  
The male moth has grey-brown forewings with 
darker wavy irregular lines and a small white 
spot near the wing margin, and uniformly light 
brown hindwings.  His plumose (feathery) 
antennae are quite distinctive, and function as 
detectors for the female pheromone. 
 
 
Once the moths mate, the 
female lays a mass of about 200 
eggs on her empty cocoon, 
embedded in a dry, tough, 
frothy substance containing 
many hairs from her body.  The 
eggs are nearly spherical and 
white.  This is the overwintering 
stage for the tussock moth.  In 
light infestations, egg masses 
and cocoons are scattered on 
foliated twigs in the tree 
crowns.  In heavy infestations, 
they are concentrated on the 
lower parts of trees and may be 
bunched on the trunk, the 
underside of large limbs, or 
even on other objects away from 
the trees. 

Male Douglas-fir tussock moth 
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Douglas-fir tussock moth larvae 

 
 
 
Egg hatch occurs in late May or early June, and the first tiny light, hairy larvae 
produce long silk threads that help them to disperse on wind currents.  Most are 
not carried further than 500m from the eggs.  Larval growth is slow at first, but 
becomes progressively faster as they pass through three to seven moults.  The 
number of moults varies due to several factors including quality of food, amount 
of food available and larval health.  The larger the larvae grow, the more they 
consume proportionally.   
 

Young larvae range from 
light to dark brown and are 
covered with long fine body 
hairs.  They do not develop 
the distinctive four tussocks 
(tufts) on their backs until 
later moults.  Mature larvae 
are about 3 cm long and 
very colourful.  Two long 
pencil-like black tufts of hair 
point forward from directly 
behind the head and 
another one points 
posteriorly from the end of 
the abdomen.  Four dense 

rust-tipped buff-coloured tussocks occur on the back of the mid-body.  The rest 
of the body, except for the legs and head, is covered with short hairs that radiate 
from red, button-like centers.       
 
Pupation occurs late July to the 
end of August, when the larva 
spins a silken cocoon.  As it 
spins, the larval hairs break off 
and are trapped in the silk, 
providing protection for the 
insect.  Inside the cocoon a 
stout brown pupa forms.  The 
pupal stage lasts about two 
weeks, before the moth 
emerges. 
 
  
 
 
 

 

 

 

 

Douglas-fir tussock moth cocoon 
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Western spruce budworm egg masses 

 

Mature budworm larva 

 

Western spruce budworm: 

The western spruce budworm moth is active 
in mid-July through mid-August.  Females 
produce a pheromone which attracts male 
moths and mating occurs.  The female moth 
then deposits her eggs in masses, usually on 
the underside of Douglas-fir needles.  The 
larvae hatch about ten days after the eggs are 
laid.  These tiny larvae disperse and find 
shelter on the underside of bark scales or in 
lichens on the tree.  The larvae do not feed at 
this time.  At the onset of cool weather 
(September to October), larvae spin silken 
shelters to overwinter in. 
 
In early May to June the larvae emerge from their overwintering sites and 
disperse again by spinning out of the foliage on silken webs.  If the budworm is in 
synchrony with the host, the larvae emerge as buds are beginning to soften and 
swell, and mine inside of these.  New buds are a good source of nutrition for the 
young larvae and offer protection from predators and unseasonable 
temperatures.  If the young larvae emerge in advance of the bud-swelling stage, 
they are unable to penetrate the hard buds and are forced to mine in old foliage.  
Old foliage has lower nutritional value for the developing larvae, plus these 
needles are often shed by the tree (with larvae still inside them), causing 
significant budworm mortality.   
 

As the shoots elongate, budworm larvae feed 
on the new foliage of trees of all sizes, from 
May through mid-July.  The western spruce 
budworm prefers to feed in buds, cones, and 
on new foliage, but larvae will also feed on old 
foliage when the latter resources are 
diminished, particularly when insect 
populations are very high.  During their 
feeding cycle, the larvae pass through six 
instars and then pupate.  Moths emerge from 
the pupal stage in approximately ten days to 
begin the cycle again. 
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2009 DFTM defoliation north of Kamloops 

 

STAND SUSCEPTIBILITY 

Stand susceptibility to both Douglas-fir tussock moth and western spruce 
budworm is dependent in part on several shared characteristics.  Stands with a 
high component of the primary host species, Douglas-fir, are most at risk.  
Within this timber type, mature stands are most susceptible, followed by 
intermediate and lastly immature stands.  The highest hazard stand structure is a 
multi-layered stand, which is often the product of selective harvest.  Within this 
structure, all ages of trees are susceptible.  This harvest regime is often the only 
way to encourage regeneration in the warmer, drier biogeoclimatic zones which 
constitute the majority of the Douglas-fir areas within the Logan Lake 
Community Forest.  Single layered stands, which can be grown in the cooler, 
higher elevation biogeoclimatic zones, are the least susceptible.  Cool wet 
biogeoclimatic zones also tend to have more vigorous overall tree growth, which 
enables defoliated trees to recover quicker.  Interior Douglas-fir (IDF) 
biogeoclimatic zones are moderate to high hazard zones for WSB, with the very 
driest IDF subzones high hazard for DFTM.  Ponderosa Pine (PP) biogeoclimatic 
zones are also of moderate to high hazard for both insects.  
 
For a few stand characteristics, DFTM and WSB hazard differ.  Although a high 
component of Douglas-fir increases susceptibility for both, the hazard for DFTM 
is still significant even with ponderosa pine as the dominant species.  Elevation is 
a limiting factor for DFTM (approximately 1,250m) but WSB can do well right to 
the upper limit of Douglas-fir growth, and even into sub-alpine fir stands.  As for 
stand density, patchy stands mixed with large Douglas-fir vets are the highest 
hazard for DFTM, whereas dense, overstocked stands are the most susceptible to 
WSB. For both defoliators, open grown stands are the least susceptible (BC 
Ministry of Forests, 1995). 
 

IMPACTS OF LARVAL FEEDING 

Douglas-fir tussock moth: 

The Douglas-fir tus-
sock moth larvae feed 
only on new foliage 
when young, but as 
they develop they 
voraciously consume 
both new and old 
foliage.  The upper 
crown and branch 
tips are defoliated 
first, followed by the 
remaining foliage.  
By July, severely 
infested trees look 
scorched and may 
become completely 
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stripped.  Larvae are capable of killing trees in a single year if all the foliage is 
consumed before trees can form the next year’s buds.  After the larvae have 
defoliated the preferred host, they can feed on many other tree species and 
understory shrubs. 
 
Infestations tend to begin near the edge of open range in small epicentres that 
spread and coalesce as the outbreak progresses.  Damage is limited to low 
elevations and tends to occur as a band of defoliated trees at the height of an 
outbreak.  
 
Detrimental impacts caused by DFTM outbreaks include: 
 Topkill is common: 33% of surviving Douglas-fir trees were noted to have 

topkill in heavily defoliated areas of Oregon and Washington.  This results in 
stem defects leading to reduced sawlog quality and possible entrance areas 
for disease. 

 Increased susceptibility of weakened trees to other forest health agents, in 
particular Douglas-fir beetle for larger trees. 

 Tree mortality in all age classes is common, averaging 32% of all host trees in 
severely defoliated stands in the Kamloops Forest Region during the last 
outbreak.   

 Increased fire hazard due to dead foliage and dead trees. 

 Increased liability issues with large dead standing trees (or increased costs in 
removing these trees). 

 Reduced aesthetic values due to dead and damaged trees. 

 Disruption of management goals due to alteration of stand structure and age 
class distribution. 

 Tussockosis is a toxic and allergic reaction affecting the skin (welt-like 
rashes) and respiratory system of humans.  This condition can occur from 
contact with the hairs on the larvae, cocoons or egg masses of the DFTM.  
People can be seriously affected, even those with no previous record of 
allergies or similar problems (approximately 1 in 5 people).  Reactions are 
most common and severe in people who are exposed over a long period of 
time.  Animals, in particular horses, can also be affected.  

 In addition to Tussockosis, people can be strongly adverse to large 
populations of Douglas-fir tussock moth larvae invading their yards and 
recreation areas.  

 
Western spruce budworm: 

The budworm moth prefers the upper to mid-crown section of large host trees for 
depositing eggs.  As the larvae hatch and disperse from egg masses, small trees 
that are growing underneath, or in close proximity to, large trees may receive a 
disproportionate amount of these dispersing budworm.  Small trees have a 
greater proportion of current-year foliage to old foliage than large trees, and as a 
result are subject to heavy overall defoliation during high budworm populations. 
 
Detrimental impacts caused by WSB outbreaks include: 
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Understory Douglas-fir trees severely 

defoliated by WSB 

 
 Foliage loss and bud destruction, 

causing a reduction in the tree's 
photosynthetic capability and growth 
potential (both height and volume), 
causing harvesting delays and 
ultimately impacts on timber supply. 

 Reduced seed production due to 
damaged cones, causing regeneration 
delays. 

 Topkill resulting in stem defects, 
leading to reduced sawlog quality and 
possible entrance areas for disease.  

 Increased fire hazard due to dead 
foliage and dead trees. 

 Increased susceptibility of weakened 
trees to other forest health agents, 
including Douglas-fir beetle and root 
disease. 

 Disruption of management goals due 
to alteration of stand structure and age 
class distribution. 

 Mortality, particularly of understory trees. 

 Reduced aesthetic values and possibly  
increased fire hazard due to dead and  
damaged trees. 

 

Positive impacts caused by DFTM and WSB outbreaks include: 

Not all impacts from defoliation are negative, when the entire ecosystem is 
considered.  However, when the following positive impacts are weighed against 
the negative ones, a net overall loss is fairly obvious. 

 Nutrient influx to the soil from shed foliage and frass from larval feeding. 

 Contribution to the food chain for predators and parasites of such as ants, 
birds and insect parasitoids. 

 More forage available for wildlife. 

 Primarily in the case of WSB damage, natural stand thinning can result in 
more resources for surviving trees. 
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INFESTATION HISTORY 

Douglas-fir tussock moth: 

Douglas-fir tussock moth is a native forest health agent in Western North 
America.  Severe outbreaks have historically occurred in Arizona, California, 
Idaho, Nevada, New Mexico and Washington in the United States.  In Canada, 
outbreaks have been confined to the semi-arid portions of southern BC. 
 
Severe infestations of DFTM lasting two to five years have occurred in BC every 
decade except the 1950’s since 1916.  Outbreaks develop very quickly and subside 
abruptly.  On average, past infestations affected 3,500 ha (range 8 to 25,750 ha) 
per year.  Most of these outbreaks have occurred in the Kamloops Forest Region.  
The largest outbreak in recent history peaked in 1983 with 25,750 ha of 
defoliation mapped from the southern Okanagan to Cache Creek.  Severe 
defoliation was again recorded from Ashcroft to Chase between 1991 to 1993 
(Erickson, 1995).   
 
Since 1993, no forest defoliation attributable to DFTM was recorded until 
recently.   In 2006 several blue spruce trees around Kamloops (in Juniper, at the 
airport and in upper Sahali) on private property were severely defoliated by 
DFTM.  This was considered a possible precursor to an outbreak.  In the summer 
of 2007 the British Columbia Ministry of Forests and Range (BCMFR) ground 
surveys detected several small pockets of severe defoliation totalling about 88 ha 
in the Campbell Creek area east of Kamloops (Maclauchlan et. al, 2007).   
 
The Douglas-fir tussock moth population reached outbreak proportions in the 
summer of 2008, with 2,590 ha of damage mapped during a BCMFR aerial 
survey.  The outbreak continued to grow in 2009, with a total of 17,512 ha of 
damage mapped.  Intensity levels were higher this year as well, with 3,839 ha 
(22%) light, 6,333 ha (36%) moderate and 7,340 ha (42%) severe damage 
recorded.  The majority of the defoliation continued to occur in the Kamloops 
Forest District, where 13,546 ha were delineated.  Infestation spread was 
considerable over last year, running east along the South Thompson River to 
Niskonlith Lake, west along the Thompson River and several side drainages 
almost to Spatsum, south along Hwy 5a to Stump Lake, and north along the 
North Thompson River to McLure.  Ground observations of individual trees 
noted defoliation as far north as Barriere.  Damage in the Okanagan Shuswap 
Forest District expanded to 2,990 ha and total defoliation in the Cascades Forest 
District was 976 ha (Westfall and Ebata, 2001-2009).  No defoliation was 
observed in the Logan Lake Community Forest, but infestations came close in the 
north east (Figure 1).   
 
Although defoliation is expected to decrease substantially next year in areas 
where it has been active the longest and treatments have been conducted 
(particularly around Kamloops), expansion is expected in other areas. 
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Figure 1.  Defoliation by western spruce budworm and Douglas-fir tussock moth as observed during the 2009 BCMOF aerial overview flight. 

2009 Defoliation 

Logan Lake Community Forest Boundaries 

Western spruce budworm defoliation (light)   

Douglas-fir tussock moth defoliation 
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Western spruce budworm: 
Western spruce budworm is a naturally occurring forest health agent in the 
southern portion of BC.  Annual aerial overview surveys to detect and map forest 
health concerns such as WSB across BC have been conducted by the Canadian 
Forest Service (1912 to 1996) and the BCMFR (1997 to present).  A recent 
analysis of this data showed the range of defoliation was very extensive and that 
it has expanded greatly during the past 100 years, especially since 1980.  This 
increase may be related to the increased availability of host trees, increased 
susceptibility due to drought and past harvesting practices (Maclauchlan et. al, 
2006). 
 
In the Kamloops Forest District there appears to be two sub-regions where 
outbreaks are common: the central, dry Cache Creek area and the North 
Thompson area.  Outbreak periods for the North Thompson were noted as 
localized and short in 1991-1992 and 1997-1998 but one outbreak was very 
prolonged (1984-1989), intense and extensive (Maclauchlan et. al, 2006). 
 
Defoliation by WSB recorded in the Kamloops Forest District during the aerial 
overview surveys identified a peak in 1998 with 16,780 ha damaged, followed by 
distinct population “crash” possibly caused by a hot dry fall followed by a cold, 
wet spring.  Populations slowly rose again with a peak of 15,544 ha in 2002 of 
(primarily light) defoliation followed by three years of 7,000 ha or less of mainly 
light defoliation.  Most of this damage occurred in the Cache Creek area.  In 2006 
however, mapped defoliation jumped to a dramatic 71,600 ha of damage, and 
intensity increased.  The defoliation expanded up the North Thompson River as 
far as Barriere, and east to Monte Creek.  Hectares of recorded damage almost 
doubled again to 126,162 ha in 2007, and remained static at 124,616 ha in 2008.  
Total observed damage dropped substantially in 2009 to 70,091 ha comprised of 
small infestations scattered throughout the district (Westfall and Ebata 2001-
2009).  Several light infestations were mapped in and around the Logan Lake 
Community Forest (Figure 1). 
 
 

STRATEGIES – MONITORING 

The first step in a control program is to monitor defoliator populations in 
susceptible stands to determine whether the relative abundance of target insects 
may cause significant damage in the next growing season.  The BCMFR conducts 
aerial overview surveys of the damage caused by both defoliators during the 
summer, and this information helps in prioritizing areas in need of further 
ground assessments.  Areas to conduct assessments are chosen based on 
susceptibility of timber types and results from the aerial overview surveys.   
 
Western Spruce Budworm: 

The best way to assess populations of WSB and predict future damage is by egg 
mass surveys, conducted in the fall after the budworm has completed egg laying.   
 
A sample site consists of 10 sample trees, 30 to 60 meters apart (or further if a 
suitable sample cannot be found).  On each tree, 45cm long branch samples are 
collected from mid crown, north and south side, on ten dominant to co-dominant 
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Western spruce budworm new egg 

mass (top right) vs. old egg mass 

(bottom left) 

trees.  Previous levels of stand defoliation are also noted, and a GPS point is 
taken. 
 
The samples are then examined with a 
magnifying lamp to find all new and old 
egg masses, as well as any signs of 
parasites or predators.  The average 
width times the length of each branch is 
recorded, and the number of new egg 
masses per square meter is calculated 
for the site.  This number is then 
translated into a prediction of expected 
defoliation for the next spring: more 
than 50 and 150 egg masses per 10m2 of 
foliage indicate a potential for medium 
and severe defoliation, respectively. 
 
Douglas-fir Tussock Moth: 

Douglas-fir tussock moth is one of very few defoliators that currently have a 
pheromone based population monitoring system.  In July, traps are hung at 
permanent sites within stands that are susceptible to DFTM.  The Douglas-fir 
pheromone lure which is made by ConTech (previously PheroTech) is stapled to a 
delta sticky trap (open position) and six traps are hung per monitoring site.  The 
traps are hung in Douglas-fir trees 1m to 2m off the ground approximately 20 to 
40m apart, in a line or more preferably a cluster formation.  The traps are 
collected in the fall and the number of male Douglas-fir tussock moths is 
counted. The number recorded is the average moth trap catch for each site. 
Presently, no BCMFR trap sites are established within the Logan Lake 
Community Forest Interest areas, though one monitoring site is right at the 
northeast corner at the Inks Lake Exit.   
 

Douglas-fir tussock moth trap thresholds have been calibrated to predict 
outbreaks.  When a consistent upward trend is found in a given stand for two 
years and the average catch reaches 8 – 10 moths per trap, the next outbreak is 
predicted to be two summers hence. When a consistent upward trend is found at 
the permanent monitoring sites for two to three years and the average number of 
moths caught per trap reaches 25 or more, an outbreak probably exists.  Once an 
outbreak is underway in a given area, trap catch data becomes less meaningful. 
 
The Defoliator Management Guidebook (BC Ministry of Forests, 1995) suggests 
deploying additional traps in a grid network around permanent sampling sites 
when the 8 – 10 moths for two years threshold is reached, but this is often not 
feasible operationally.  Additionally, sequential egg mass surveys are 
recommended for the same autumn in the vicinity of the traps.  These surveys 
were employed during the last outbreak, and at the beginning of the present 
outbreak.  The egg mass surveys are quite time consuming however, and 
walkthroughs noting centers with highest egg mass densities have proven to be 
more practical.  During the walkthrough, when egg masses are observed, point 
surveys of three branches on three trees are conducted to quantify the number of 
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egg masses.  Each time average densities change, another point survey is 
conducted.  With this spatial data, infestations can be mapped. 

 

STRATEGIES – SHORT TERM  

Natural Control Agents: 

Although natural control agents cannot easily be manipulated, it is important to 
note that other agents have roles in the collapse of outbreaks, though often not 
until serious damage has occurred.  Eggs, larvae and pupae are parasitized, 
especially in late outbreak stages.  Larvae can be eaten by birds and starvation 
occurs when larvae are forced to feed on older, less nutritious foliage.    
 
Chemical Control Options: 

Carbaryl (commonly sold under the brand name Sevin®) is often used to control 
insects.  It is a broad spectrum chemical which can adversely affect many other 
insects than those targeted, as well as humans and animals.  Acephate is another 
broad spectrum chemical, sold under the brand name Orthene®.  Even when 
applied correctly, these are not the best options when safer biological controls 
that work just as well are available.  Additionally, Carbaryl is not an option for 
crown land treatment.   
 

Biological Control Options: 

Several biological control options can be considered to reduce populations during 
an outbreak.  The select few lepidoptera species that are affected by these 
biological options encourages a healthy environment, including maintenance of 
populations of beneficial and predatory insects.  It should be noted that the 
objective of any of these options is to lower insect numbers to sub-outbreak 
levels, not to eradicate these native insects. 
 
Nucleopolyhedrosis Virus (NPV) – A specific strain of Nucleopolyhedrosis 
virus is a natural virus that affects the Douglas-fir tussock moth.  It plays a large 
role in the eventual natural collapse of outbreak populations, and can persist in 
the soil between outbreaks for several decades.  This strain is very specific: it only 
affects tussock moths.  The virus attacks the gut system of the larvae.  When 
diseased larvae die, their internal organs liquefy.  When their bodies rupture 
virus inoculum is released and various factors such as birds, other insects, wind 
and rain can spread the virus. 
 
NPV can be used as a biological control by artificially introducing it earlier in an 
outbreak at higher levels than normally occurs in nature at that time.  
Formulations are produced from infected ground-up larvae (Virtuss® by the 
Canadian Forest Service in Canada, and TM Biocontrol ® by USDA Forest 
Service in the United States).  NPV has been used successfully by the BCMFR on 
specific DFTM outbreak epicentres.   
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There are several issues however with the use of NPV.  Firstly, although NPV 
(Virtuss®) is federally registered, it is not commercially available.  The BCMFR 
does have this product, and applies it on crown land when appropriate.  
Secondly, since NPV is made from tussock moths, it has the potential to cause 
toxic and allergic reactions in people.  Therefore, it cannot be sprayed within 
200m of dwellings.  Lastly, though NPV is very effective at achieving significant 
DFTM population reductions, it is quite slow acting and not as effective for 
foliage protection mid outbreak.   
 
Mimic* 240 LV – This is an engineered product containing the active 
ingredient tebufenozide that “mimics” (hence the name) a juvenile hormone that 
controls the initiation of larvae moult.  Exposure induces the larvae to undergo 
premature moulting and when they can’t complete the process, the larvae die.  It 
is specific to lepidopterons, and field tests indicate that it will control 80% or 
more of the larvae (Dow AgroSciences).  This product is not currently registered 
for use against DFTM or WSB.  The City of Kamloops chose to pursue 
registration of Btk (Foray 48B®) as it is more commonly used in forestry and by 
homeowners at this time.   
 
Bacillus thuringiensis var. kurstaki (Btk) – Presently, the best option for 
both DFTM (by others than BCMOF) and WSB is the use of Bacillus 
thuringiensis var. kurstaki (Btk).  Btk is a bacterium that is found naturally in the 
soil and is known to affect only lepidopteron larvae that consume it.  It has no 
known toxic effects on humans or other mammals, plants, birds, fish, frogs, 
honeybees or other beneficial insects.  It is registered for use in organic food 
farming, and breaks down in about three to seven days (Valent BioSciences). 
 
Btk is produced by Valent BioSciences under the product name Foray 48B® is 
presently registered for Douglas-fir tussock moth control in the United States, 
and for the closely related whitemarked tussock moth in Canada.  The City of 
Kamloops, with the support of Valent BioSciences, pursued a User Requested 
Minor Use Label Expansion (URMULE) for Foray 48B® with the Pest 
Management Regulatory Agency of Canada.   The label expansion was approved 
in the spring of 2009.  The advantage of Btk use over NPV for tussock moth 
control is faster results:  the larvae die quicker; hence the trees are better 
protected from defoliation during the year of treatment. This is particularly 
important in areas where egg mass concentrations are high.   
 
For WSB treatment, Btk has been used very successfully by the BC MFR to 
control outbreaks for many years, and it is presently registered for this use with 
the formulation Foray 48B® for one application at a rate of 2.4 – 3.1 litres/ha. 
 
The recommended product application rate for Foray 48B® for tussock moth 
control is 4.0 litres/ha at the peak of second instar larval feeding (early spring) at 
initial browning of the new growth with a second application in two to five days.  
This is a higher rate per hectare and double vs. single applications, compared to 
treatment for western spruce budworm.  If WSB as well as DFTM is a concern 
then it is recommended that the second application be applied in five rather than 
two days, to provide optimal control of both insects. 
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Collecting budmining samples 

 

 
Treatment Operations: 

If short term treatments are considered when insect populations are high 
enough, treatments in the Logan Lake Community Forest could be conducted by 
accessing government funding or directly by the BCMFR.  Either way, it would be 
best to co-ordinate operations with any other planned treatment programs for 
cost and manpower efficiencies.   
 

When deciding on priority treatment areas for forested public lands in BC, 
various criteria should be considered such as: 

 whether defoliation has been present for a year and if moderate to high 
defoliation is predicted for next year, 

 whether populations are increasing in intensity and expanding in range in 
the general area, 

 whether stands are of high working forest value (e.g. have silviculture 
investments such as thinning and fertilizing or are in a woodlot or 
community forest), 

 whether stands have a moderate to high density understory, 

 whether wildlife habitats at risk,  

 whether it a high value recreational/aesthetic area such as a cross-country 
ski/hiking zone, and; 

 are the biogeoclimatic subzones considered high hazard for damage.  
 
If Btk treatment is chosen as an option for any forested land, the first priority is 
to ensure the application is appropriately covered under a Pest Management Plan 
(PMP).  In the case of the Logan Lake Community Forest, crown land is covered 
under the Southern Interior Forest Region Pest Management Plan, which is 
effective until July 31st, 2012 (prepared by Dr. Lorraine Maclauchlan, MFR 
regional entomologist).    
 
Next, Btk must be ordered from a bulk 
supplier.  This is best done in 
conjunction with an order placed with 
the BCMFR to obtain the best pricing and 
delivery costs.   
 
Budmining surveys are required in the 
spring within proposed treatment areas 
to confirm that budworm populations 
have not declined significantly during the 
winter months.  This survey is conducted 
just as the majority of the overstory tree 
buds start to swell.  Trees chosen for 
sampling are dominant to co-dominant 
representative Douglas-fir trees.  At each 
budmining site, five to ten 3-tree clusters 
are chosen at random, at least 40m apart.  
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Western spruce budworm mining a bud 

From each Douglas-fir tree, two 45cm 
branch tips are collected from mid crown 
and the percentage of mined buds vs. 
uninfested buds are tallied.  If 15 – 30% 
of the buds are infested, defoliation is 
expected to be moderate and over that 
percentage defoliation is predicted to be 
severe.    
 
If population levels are still high and 
treatment is confirmed,  bud 
development as well as larval activity and 
growth need to be carefully monitored in 
the weeks leading up to the spray, both 
for synchrony and spray timing.  If tree 
and larval development are not in 
synchrony, significant larvae mortality 
can still occur.  Correct spray timing is 
very important.  If Btk is applied too 
early when the budworm are still feeding 
inside the buds it will not be effective.  Conversely, if it is applied very long after 
bud flush treatment may result in increased larval mortality but foliage damage 
that year will be high.  The best treatment timing is when the larvae are primarily 
4th instar and buds on the overstory trees are at least 80% fully flushed (BC 
Ministry of Forests 1995). 
 
Once an area is confirmed for treatment, a global positioning system (GPS) file 
will need to be created in a format that can be loaded into the spray aircraft 
satellite location system.  This aircraft system results in very accurate treatment 
of the target area, and assures non-target areas are not treated.    

 
Leading up to treatment the general public should be made aware of the 
impending treatment, at a minimum through advertising and preferably with an 
article in the local newspapers.  The public tends to be much more supportive of a 
control program when they understand how safe Btk is. 
 
The Btk formulation has some important limitations that must be considered 
during treatment.  It is applied in a very fine droplet form, which evaporates at 
low humidity and tends to drift with high winds.  A slight wind is desirable to 
drive the spray down into the forest canopy, but winds greater than 15 km/hr or 
gusty conditions are not acceptable.  Additionally, a heavy rain within a few hours 
of application greatly reduces the effectiveness of the spray, as it washes the Btk 
off the foliage.  
 
Research has shown that evaporation of Btk before it reaches the ground is 
determined by both temperature and humidity.  The following graph (Figure 2) 
has been utilized since 1998 to determine optimum spraying conditions based on 
this relationship (Valent BioSciences).   
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Temperature (oF) 

 

Figure 2. Temperature/Relative Humidity relationship depicting safe and unsafe 

meteorological conditions for spraying undiluted aqueous formulations 

and diluted formulations of Btk (Valent BioSciences). 

 
Very site-specific weather data is required to conduct spray operations 
successfully.  The data is obtained by setting up mobile weather stations at each 
treatment site.  Each station consists of wind, temperature and relative humidity 
monitoring devices.  Stations are required to be manned during the spray for a 
period beginning 30 minutes before and ending 30 minutes after the spray.  
Weather readings are recorded every 15 minutes. The operator also keeps track of 
possible storm build-up and monitors the drying of foliage if it had rained 
previous to treatment.  Relatively dry foliage is required for the Btk formulation 
to stick properly.  Weather forecasts from the day before assist in making the 
tentative decision to spray, but on ground weather reports in the early morning 
are the deciding factor.   
 
At the present time, two operations are available for applying Btk aerially in the 
southern interior.  Western Aerial Applications Ltd. uses Lama 315B and Hiller 
UH12ET helicopters, while Conair, under contract to the BC MFR, uses fixed 
wind AT 802 Air Tractors.  Traditionally, Western Aerial has treated infestations 
in the old Kamloops Forest Region, while Conair works in the old Cariboo Forest 
Region.  Depending on which group is operating where in a given year, there are 
opportunities for cost efficiencies.  Both groups are very experienced, and 
excellent at application. 
 
Egg mass sampling is recommended for the fall following treatment, to 
determine if population reductions have been achieved.  It is a rough measure of 
the success of Btk treatment, as natural population decline factors such as 
parasites and predators cannot be accounted for.  In the early days of MFR 
treatment programs, intensive larval sampling was conducted in spray areas and 
comparable non-treatment control areas, to account for natural mortality vs. Btk 
application mortality.  Results almost always showed that Btk accounted for a 
large portion of the budworm mortality.  Larval sampling was a costly endeavour, 
so it was discontinued when it consistently showed treatment worked.    
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Aerial Btk treatment with an AT 802 Air Tractor (left) and a Hiller UH12ET helicopter (right) 

 
STRATEGIES – LONG TERM  

For both DFTM and WSB, pure Douglas-fir stands with a multi-layered structure 
are at highest hazard for damage.  Thinning in higher density stands may help 
reduce stand susceptibility for both insects.  The resulting stands would have less 
competition for the limited water supply and sunlight; hence they would be more 
vigorous and better able to withstand moderate defoliation.  Wider spacing also 
reduces understory host availability for larval interception when dispersing.  
Reduced fire hazard is another benefit of thinning in the important urban 
interface areas.  Stands should be spaced to minimize overtopping of understory 
trees and to maximize inter-tree growing space.  If existing stand structures 
allow, trees should be thinned in a fashion that leaves small, even height patches 
of mature, intermediate and immature trees throughout the stand (BC Ministry 
of Forests, 1995).  When possible, the most suppressed and/or most defoliated 
trees should be selected for removal.  
 
Stands with a mix of host and non-host tree species also tend to have a lower 
hazard rating.  Mixed tree species reduce stand suitability for sustaining high 
populations and hence reduce stand damage.  In general, mixed species promote 
healthy forests.  In the Logan Lake Community Forest, other acceptable species 
vary by biogeoclimatic subzone and silviculture stocking standards should be 
consulted.  In the case of stands on the edge of open range that are susceptible to 
Douglas-fir tussock moth, consideration could be given to changing land use 
emphasis to grazing.    
 
Fertilization of stands to increase tree vigour for withstanding defoliation may be 
an option, but the relationship of forest fertilization to budworm defoliation is 
not fully understood (BC Ministry of Forests, 1995). 
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Parasitized (left) vs. non parasitized 

(right) pupal case 

 

2009 MONITORING RESULTS 

In the late fall of 2009, susceptible Douglas-fir stands within the Logan Lake 
Community Forest were surveyed for western spruce budworm egg masses, and 
any evidence of Douglas-fir tussock moth infestations.  A total of twelve sites 
were sampled for WSB egg masses and at those sites (with the exception of WSB 
#1, 4, and 9, which were too high in elevation for DFTM) walkthroughs were 
conducted to look for evidence of DFTM infestations (e.g. cocoons, egg masses).  
Walkthroughs for DFTM were also completed at sites D 1 & 2  (Figure 3). 
 
For the Douglas-fir tussock moth, very little evidence of activity was noted.  As 
there currently are infestations active in many areas within the Kamloops Forest 
District and lower elevation stands within the Logan Lake Community Forest are 
susceptible, it is suspected that moths would have been caught, had pheromone 
traps been deployed in the summer.  The one BCMFR trap site located at the 
northeast edge of the community forest did have an average of 27 moths per trap 
in 2009, down from 59 in 2008.  However, the populations do not appear to be 
high enough within the area to have resulted in significant defoliation or obvious 
evidence such as substantial numbers of egg masses.  In fact, no egg masses were 
discovered in the walkthroughs, though it should be noted that small infestations 
can easily be missed.  A few scattered cocoons were found, particularly around 
site 12, but this is not presently cause for concern. 
 
When branches from the western spruce budworm survey sites were examined, 
new egg masses were found at all but one site (Table 1).  Where egg masses were 
present, the numbers per square meter of foliage for each site indicated that only 
light defoliation should occur next year.  Previous defoliation estimates are 
somewhat subjective, but are useful in determining site priorities if treatments 
are recommended.  Some level of defoliation was observed at all sites.  This is in 
contrast to the much smaller areas of light defoliation observed during the aerial 
overview surveys.  This is a common discrepancy with light defoliation, as it is 
very hard to see from the height (450m to 1000m above ground) that the surveys 
are flown.   
 

Some parasite and predator activity was 
also evident at the majority of the sites, 
particularly Glypta fumiferanea (a 
parasitic wasp) pupal cases and some 
WSB pupal cases where a parasite had 
emerged.  These natural agents are 
helpful in keeping WSB populations at 
endemic levels.  Details on these 
observations and notes regarding the 
sites are itemized in Appendix A.    
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Figure 3.  Western spruce budworm and Douglas-fir tussock moth monitoring sites in the Logan Lake Community Forest.   
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Table 1.  Results of 2009 egg mass surveys in the Logan Lake Community Forest. 

 

Location Site 

No. 

Previous Defoliation # New 

EM/10m2 

Predicted 2010 

Defoliation 2009 Prior to 2009 

Paske Lake Rd 1 Light(+) Light(+) 41 Light 

Greenstone Ck 2 Light Light 13 Light 

East of Chartrand Ck 3 Light(+) Moderate 34 Light 

Chartrand Ck Rd 4 Light(+) Light-Mod 33 Light 

East of Logan Lk 
5 

Light(+) 
O/S Light-Mod 

U/S Mod-Sev 
14 Light 

Tunkwa Lake Rd 6 Light(-) Light-Mod 6 Light 

West of Logan Lk 7 Light(+) Light-Mod 30 Light 

Southeast of Logan Lk 8 Light(+) Light-Mod 19 Light 

Chuwhels Mtn Rd 9 Light(+) Light(-) 17 Light 

Bush Lake Rd 2 10 Light(+) Light 24 Light 

Bush Lake Rd 11 Light(-) Light(+) 0 Nil 

Dam Lake 12 Light(-) Light-Mod 6 Light 

 
 
 

RECOMMENDATIONS 

Since the 2009 monitoring results indicate that both western spruce budworm 
and Douglas-fir tussock moth populations are low and that 2010 defoliation 
damage is predicted to be light, direct treatment operations are not 
recommended for the coming year.  However, annual monitoring for both these 
insects is the recommended pro-active action.  Western spruce budworm egg 
mass surveys should be continued in the fall, particularly if the BCMOF aerial 
overview forest health surveys indicate defoliation in or near the Logan Lake 
Community Forest.  If predicted defoliation reaches moderate to severe, a 
treatment program should be considered, particularly in high value stands.   
 
The best monitoring for Douglas-fir tussock moth would be to establish 
pheromone trapping locations in July to track populations.  If population 
increases then warranted it, further surveys could be conducted. 
 
In high hazard stand types, stand manipulation to reduce susceptibility should be 
considered as a long term option.  This option would have to be considered on an 
individual stand basis. 
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APPENIDIX A: WESTERN SPRUCE BUDWORM SITE DETAILS 

 

2009 Logan Lake Western Spruce Budworm Eggmass Sample Data 
Location: Paske Lk Rd 

  
Site No.: 

 
1 

Date: 
 

Oct-09 
  

Previous Defoliation  
  Elevation: 1386m 

  
2009: 

 
Light(+) 

     
Prior to 2009: 

 
Light(+) 

        Tree   Width Length Foliar       No. egg masses   

No. Aspect (cm) (cm) 
area 
(m2) New eggs Old eggs Comments 

1 N 19 45 0.086 1     

  S 19 45 0.086       

2 N 16 45 0.072       

  S 13 45 0.059     3G, 1PP 

3 N 20 45 0.090 1     

  S 16 45 0.072       

4 N 16 45 0.072     1G 

  S 18 45 0.081     1G 

5 N 15 45 0.068       

  S 14 45 0.063   1   

6 N 13 45 0.059       

  S 16 45 0.072       

7 N 22 45 0.099 1   4G 

  S 18 45 0.081       

8 N 12 45 0.054     3G 

  S 14 45 0.063 1 1 1G 

9 N 17 45 0.077       

  S 13 45 0.059     2G 

10 N 17 45 0.077     1G 

  S 17 45 0.077 1     

   
Totals: 1.463 5 2 

 

        

  
Rating/10m2= 34 Light     

        

        Light (L) = 1-50 egg masses/m2 foliage 3) Parasite/Predator Codes: 
 Moderate (M) = 51-150 egg masses/m2 foliage A-Apanteles 

 
G-Glypta 

Severe (S) = 151+egg masses/m2 foliage B-Black egg mass H-Hymenoptera 

     
D-Diptera 

 
PP- Parasitized  

       
         pupa 

        Notes: Productive multi-layered Douglas-fir stand 
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2009 Logan Lake Western Spruce Budworm Eggmass Sample Data 

Location: Greenstone Ck 
  

Site No.: 
 

2 

Date: 
 

Oct-09 
  

Previous Defoliation  
  Elevation: 1240m 

  
2009: 

 
Light 

     
Prior to 2009: 

 
Light 

        Tree   Width Length Foliar       No. egg masses   

No. Aspect (cm) (cm) area (m2) New eggs Old eggs Comments 

1 N 19 45 0.086       

  S 21 45 0.095       

2 N 18 45 0.081       

  S 18 45 0.081       

3 N 16 45 0.072 1     

  S 13 45 0.059       

4 N 14 45 0.063       

  S 11 45 0.050     1G 

5 N 18 45 0.081       

  S 20 45 0.090 1     

6 N 21 45 0.095       

  S 17 45 0.077       

7 N 17 45 0.077       

  S 13 45 0.059     1G 

8 N 15 45 0.068       

  S 18 45 0.081       

9 N 19 45 0.086       

  S 19 45 0.086       

10 N 16 45 0.072       

  S 12 45 0.054       

   
Totals: 1.508 2 0 

 

        

  
Rating/10m2= 13 Light     

        Light (L) = 1-50 egg masses/m2 foliage 3) Parasite/Predator Codes: 
 Moderate (M) = 51-150 egg masses/m2 foliage A-Apanteles 

 
G-Glypta 

Severe (S) = 151+egg masses/m2 foliage B-Black egg mass H-Hymenoptera 

     
D-Diptera 

 
PP- Parasitized  

       
         pupa 

        Notes: Douglas-fir interspersed with clumps of dead lodgepole pine, not ideal sample site 
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2009 Logan Lake Western Spruce Budworm Eggmass Sample Data 
Location: East of Chartrand Ck 

  
Site No.: 3 

Date: 
 

Oct-09 
  

Previous Defoliation  
 Elevation: 1196m 

  
2009: Light(+) 

     
Prior to 2009: Moderate 

        Tree   Width Length Foliar       No. egg masses   

No. Aspect (cm) (cm) 
area 
(m2) New eggs Old eggs Comments 

1 N 18 45 0.081       

  S 19 45 0.086       

2 N 20 45 0.090       

  S 16 45 0.072   1 1G 

3 N 17 45 0.077       

  S 19 45 0.086 1 1   

4 N 14 45 0.063       

  S 12 45 0.054       

5 N 14 45 0.063       

  S 11 45 0.050       

6 N 16 45 0.072 1     

  S 16 45 0.072       

7 N 20 45 0.090 2     

  S 17 45 0.077       

8 N 13 45 0.059       

  S 16 45 0.072 1     

9 N 16 45 0.072 1   1G 

  S 19 45 0.086       

10 N 16 45 0.072       

  S 15 45 0.068     1G 

   
Totals: 1.458 6 2 

 

        

  
Rating/10m2= 41 Light     

        Light (L) = 1-50 egg masses/m2 foliage 3) Parasite/Predator Codes: 
 Moderate (M) = 51-150 egg masses/m2 foliage A-Apanteles 

 
G-Glypta 

Severe (S) = 151+egg masses/m2 foliage B-Black egg mass H-Hymenoptera 

     
D-Diptera 

 
PP- Parasitized  

       
         pupa 

        Notes: open multi-layered Douglas-fir with rangeland, high tussock moth risk here but land rises in elevation 

 
 fairly quickly out of susceptibility for DFTM 
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2009 Logan Lake Western Spruce Budworm Eggmass Sample Data 
Location: Chartrand Creek Rd 

  
Site No.: 4 

Date: 
 

Oct-09 
  

Previous Defoliation  
 Elevation: 1408m 

  
2009: Light(+) 

     
Prior to 2009: Light-Moderate 

        Tree   Width Length Foliar       No. egg masses   

No. Aspect (cm) (cm) 
area 
(m2) New eggs Old eggs Comments 

1 N 12 45 0.054       

  S 11 45 0.050       

2 N 19 45 0.086       

  S 14 45 0.063     1PP, 1G 

3 N 19 45 0.086       

  S 20 45 0.090 1     

4 N 14 45 0.063     1G 

  S 12 45 0.054   1   

5 N 22 45 0.099     1G 

  S 17 45 0.077       

6 N 21 45 0.095 1     

  S 23 45 0.104 1     

7 N 18 45 0.081     1G 

  S 20 45 0.090 1     

8 N 15 45 0.068       

  S 15 45 0.068       

9 N 16 45 0.072 1     

  S 13 45 0.059     1PP 

10 N 18 45 0.081       

  S 17 45 0.077       

   
Totals: 1.512 5 1 

 

        

  
Rating/10m2= 33 Light     

        

        Light (L) = 1-50 egg masses/m2 foliage 3) Parasite/Predator Codes: 
 Moderate (M) = 51-150 egg masses/m2 foliage A-Apanteles 

 
G-Glypta 

Severe (S) = 151+egg masses/m2 foliage B-Black egg mass H-Hymenoptera 

     
D-Diptera 

 
PP- Parasitized  

       
         pupa 

        Notes: upper end of Douglas-fir in area, still multi-layered and relatively open 
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2009 Logan Lake Western Spruce Budworm Eggmass Sample Data 
Location: East of Logan Lake 

  
Site No.: 5 

Date: 
 

Oct-09 
  

Previous Defoliation  
  Elevation: 1178m 

  
2009: Light (+) 

 

     
Prior to 2009: 

Overstory Light-
Moderate 

      
Understory Moderate-Severe 

 

        Tree   Width Length Foliar       No. egg masses   

No. Aspect (cm) (cm) area (m2) New eggs Old eggs Comments 

1 N 18 45 0.081       

  S 18 45 0.081       

2 N 16 45 0.072       

  S 14 45 0.063       

3 N 15 45 0.068       

  S 11 45 0.050 1 1   

4 N 21 45 0.095       

  S 17 45 0.077 1   1G 

5 N 15 45 0.068       

  S 19 45 0.086       

6 N 14 45 0.063       

  S 16 45 0.072       

7 N 16 45 0.072       

  S 19 45 0.086       

8 N 15 45 0.068       

  S 11 45 0.050       

9 N 14 45 0.063       

  S 16 45 0.072   1   

10 N 12 45 0.054       

  S 17 45 0.077       

   
Totals: 1.413 2 2 

 

        

  
Rating/10m2= 14 Light     

    Light (L) = 1-50 egg masses/m2 foliage 3) Parasite/Predator Codes: 
 Moderate (M) = 51-150 egg masses/m2 foliage A-Apanteles 

 
G-Glypta 

Severe (S) = 151+egg masses/m2 foliage B-Black egg mass H-Hymenoptera 

     
D-Diptera 

 
PP- Parasitized  

       
         pupa 

Notes: multilayered Douglas-fir with clumpy dense understory that is very susceptible 
 

 
 to western spruce budworm damage and fire 
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2009 Logan Lake Western Spruce Budworm Eggmass Sample Data 
Location: Tunkwa Lake Rd 

  
Site No.: 6 

Date: 
 

Oct-09 
  

Previous Defoliation  
 Elevation: 1127m 

  
2009: Light(-) 

     
Prior to 2009: Light-Moderate 

        Tree   Width Length Foliar       No. egg masses   

No. Aspect (cm) (cm) area (m2) New eggs Old eggs Comments 

1 N 16 45 0.072       

  S 18 45 0.081       

2 N 22 45 0.099       

  S 20 45 0.090       

3 N 24 45 0.108 1     

  S 20 45 0.090       

4 N 19 45 0.086       

  S 17 45 0.077     1PP 

5 N 16 45 0.072       

  S 20 45 0.090       

6 N 16 45 0.072       

  S 13 45 0.059       

7 N 21 45 0.095       

  S 17 45 0.077       

8 N 16 45 0.072       

  S 19 45 0.086   1   

9 N 18 45 0.081       

  S 21 45 0.095     1G 

10 N 20 45 0.090       

  S 18 45 0.081       

   
Totals: 1.670 1 1 

 

        

  
Rating/10m2= 6 Light     

        

        Light (L) = 1-50 egg masses/m2 foliage 3) Parasite/Predator Codes: 
 Moderate (M) = 51-150 egg masses/m2 foliage A-Apanteles 

 
G-Glypta 

Severe (S) = 151+egg masses/m2 foliage B-Black egg mass H-Hymenoptera 

     
D-Diptera 

 
PP- Parasitized  

       
         pupa 
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2009 Logan Lake Western Spruce Budworm Eggmass Sample Data 
Location: West of Logan Lake 

  
Site No.: 7 

Date: 
 

Oct-09 
  

Previous Defoliation  
 Elevation: 1133m 

  
2009: Light+ 

     
Prior to 2009: Light-Moderate 

        

        Tree   Width Length Foliar       No. egg masses   

No. Aspect (cm) (cm) area (m2) New eggs Old eggs Comments 

1 N 12 45 0.054       

  S 14 45 0.063       

2 N 16 45 0.072     1G 

  S 13 45 0.059       

3 N 13 45 0.059       

  S 18 45 0.081       

4 N 17 45 0.077       

  S 15 45 0.068       

5 N 17 45 0.077       

  S 19 45 0.086     1PP, 2G 

6 N 18 45 0.081       

  S 14 45 0.063       

7 N 16 45 0.072       

  S 13 45 0.059 1 2 1BEM 

8 N 14 45 0.063       

  S 11 45 0.050 1     

9 N 13 45 0.059 1     

  S 16 45 0.072       

10 N 15 45 0.068       

  S 14 45 0.063 1     

   
Totals: 1.341 4 2 

 

        

  
Rating/10m2= 30 Light     

        

        

        Light (L) = 1-50 egg masses/m2 foliage 3) Parasite/Predator Codes: 
 Moderate (M) = 51-150 egg masses/m2 foliage A-Apanteles 

 
G-Glypta 

Severe (S) = 151+egg masses/m2 foliage B-Black egg mass H-Hymenoptera 

     
D-Diptera 

 
PP- Parasitized  

       
         pupa 

        

        Notes: juvenille spaced stands at risk in area 
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2009 Logan Lake Western Spruce Budworm Eggmass Sample Data 
Location: Southeast of Logan Lake 

  
Site No.: 8 

Date: 
 

Oct-09 
  

Previous Defoliation  
 Elevation: 1163m 

  
2009: Light+ 

     
Prior to 2009: Light-Moderate 

        Tree   Width Length Foliar       No. egg masses   

No. Aspect (cm) (cm) 
area 
(m2) New eggs Old eggs Comments 

1 N 19 45 0.086       

  S 20 45 0.090       

2 N 20 45 0.090   1 1G 

  S 18 45 0.081       

3 N 19 45 0.086       

  S 14 45 0.063       

4 N 17 45 0.077     1G 

  S 15 45 0.068     1G 

5 N 21 45 0.095 1   1G 

  S 19 45 0.086       

6 N 15 45 0.068 1     

  S 17 45 0.077 1 1   

7 N 16 45 0.072       

  S 13 45 0.059       

8 N 16 45 0.072       

  S 18 45 0.081     1PP 

9 N 19 45 0.086       

  S 15 45 0.068       

10 N 20 45 0.090       

  S 16 45 0.072       

   
Totals: 1.562 3 2 

 

        

  
Rating/10m2= 19 Light     

        Light (L) = 1-50 egg masses/m2 foliage 3) Parasite/Predator Codes: 
 Moderate (M) = 51-150 egg masses/m2 foliage A-Apanteles 

 
G-Glypta 

Severe (S) = 151+egg masses/m2 foliage B-Black egg mass H-Hymenoptera 

     
D-Diptera 

 
PP- Parasitized  

       
         pupa 

        

        Notes: fairly recently harvested area, primarily intermediate clumps left 
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2009 Logan Lake Western Spruce Budworm Eggmass Sample Data 
Location: Chuwhels Mtn Rd 

  
Site No.: 9 

Date: 
 

Oct-09 
  

Previous Defoliation  
 Elevation: 1369m 

  
2009: Light(+) 

     
Prior to 2009: Light(-) 

        Tree   Width Length Foliar       No. egg masses   

No. Aspect (cm) (cm) 
area 
(m2) New eggs Old eggs Comments 

1 N 16 45 0.072       

  S 20 45 0.090       

2 N 21 45 0.095       

  S 20 45 0.090 1 1   

3 N 22 45 0.099       

  S 25 45 0.113       

4 N 22 45 0.099   1   

  S 19 45 0.086 1     

5 N 20 45 0.090       

  S 23 45 0.104 1     

6 N 17 45 0.077   1   

  S 19 45 0.086       

7 N 18 45 0.081       

  S 17 45 0.077       

8 N 22 45 0.099   1   

  S 19 45 0.086       

9 N 18 45 0.081       

  S 17 45 0.077       

10 N 19 45 0.086       

  S 22 45 0.099       

   
Totals: 1.782 3 4 

 

        

  
Rating/10m2= 17 Light     

        Light (L) = 1-50 egg masses/m2 foliage 3) Parasite/Predator Codes: 
 Moderate (M) = 51-150 egg masses/m2 foliage A-Apanteles 

 
G-Glypta 

Severe (S) = 151+egg masses/m2 foliage B-Black egg mass H-Hymenoptera 

     
D-Diptera 

 
PP- Parasitized  

       
         pupa 

        

        Notes: Primarily mature Fd (Sx) mature forest, not very good sample site 
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2009 Logan Lake Western Spruce Budworm Eggmass Sample Data 
Location: Bush Lk Rd 2 

  
Site No.: 10 

Date: 
 

Oct-09 
  

Previous Defoliation  
 Elevation: 1278m 

  
2009: Light (+) 

     
Prior to 2009: Light    

        Tree   Width Length Foliar       No. egg masses   

No. Aspect (cm) (cm) 
area 
(m2) New eggs Old eggs Comments 

1 N 22 45 0.099       

  S 20 45 0.090 1     

2 N 19 45 0.086       

  S 17 45 0.077       

3 N 23 45 0.104 1     

  S 20 45 0.090       

4 N 17 45 0.077     1G 

  S 19 45 0.086       

5 N 21 45 0.095     1G 

  S 24 45 0.108       

6 N 20 45 0.090       

  S 16 45 0.072     1G 

7 N 17 45 0.077     1G 

  S 19 45 0.086       

8 N 15 45 0.068 2     

  S 19 45 0.086     1G 

9 N 17 45 0.077       

  S 17 45 0.077       

10 N 15 45 0.068       

  S 16 45 0.072     1G 

   
Totals: 1.679 4 0 

 

        

  
Rating/10m2= 24 Light     

        

        Light (L) = 1-50 egg masses/m2 foliage 3) Parasite/Predator Codes: 
 Moderate (M) = 51-150 egg masses/m2 foliage A-Apanteles 

 
G-Glypta 

Severe (S) = 151+egg masses/m2 foliage B-Black egg mass H-Hymenoptera 

     
D-Diptera 

 
PP- Parasitized  

       
         pupa 

        Notes: primarily Douglas-fir, multi-layered stand 
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2009 Logan Lake Western Spruce Budworm Eggmass Sample Data 
Location: Bush Lake Rd 

  
Site No.: 11 

Date: 
 

Oct-09 
  

Previous Defoliation  
 Elevation: 1091m 

  
2009: Light- 

     
Prior to 2009: Light+ 

        Tree   Width Length Foliar       No. egg masses   

No. Aspect (cm) (cm) area (m2) New eggs Old eggs Comments 

1 N 20 45 0.090       

  S 19 45 0.086       

2 N 13 45 0.059       

  S 16 45 0.072       

3 N 17 45 0.077       

  S 15 45 0.068       

4 N 15 45 0.068   1   

  S 13 45 0.059       

5 N 19 45 0.086       

  S 16 45 0.072       

6 N 21 45 0.095       

  S 20 45 0.090       

7 N 22 45 0.099       

  S 19 45 0.086       

8 N 16 45 0.072       

  S 14 45 0.063       

9 N 17 45 0.077       

  S 13 45 0.059       

10 N 15 45 0.068       

  S 16 45 0.072       

   
Totals: 1.512 0 1 

 

        

  
Rating/10m2= 0 Nil     

        Light (L) = 1-50 egg masses/m2 foliage 3) Parasite/Predator Codes: 
 Moderate (M) = 51-150 egg masses/m2 foliage A-Apanteles 

 
G-Glypta 

Severe (S) = 151+egg masses/m2 foliage B-Black egg mass H-Hymenoptera 

     
D-Diptera 

 
PP- Parasitized  

       
         pupa 

        Notes: healthy juvenille spaced Douglas-fir 
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2009 Logan Lake Western Spruce Budworm Eggmass Sample Data 
Location: Dam Lake 

  
Site No.: 12 

Date: 
 

Oct-09 
  

Previous Defoliation  
 Elevation: 901m 

  
2009: Light(-) 

     
Prior to 2009: Light-Moderate 

        Tree   Width Length Foliar       No. egg masses   

No. Aspect (cm) (cm) 
area 
(m2) New eggs Old eggs Comments 

1 N 17 45 0.077       

  S 15 45 0.068       

2 N 19 45 0.086       

  S 17 45 0.077       

3 N 20 45 0.090   1   

  S 22 45 0.099       

4 N 19 45 0.086       

  S 16 45 0.072       

5 N 16 45 0.072       

  S 14 45 0.063       

6 N 17 45 0.077       

  S 15 45 0.068       

7 N 23 45 0.104       

  S 20 45 0.090       

8 N 18 45 0.081       

  S 15 45 0.068 1     

9 N 14 45 0.063       

  S 19 45 0.086       

10 N 16 45 0.072       

  S 16 45 0.072       

   
Totals: 1.566 1 1 

 

        

  
Rating/10m2= 6 Light     

        Light (L) = 1-50 egg masses/m2 foliage 3) Parasite/Predator Codes: 
 Moderate (M) = 51-150 egg masses/m2 foliage A-Apanteles 

 
G-Glypta 

Severe (S) = 151+egg masses/m2 foliage B-Black egg mass H-Hymenoptera 

     
D-Diptera 

 
PP- Parasitized  

       
         pupa 

        Notes: mainly intermediate aged spaced Douglas-fir stands 
   


