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1.0 BACKGROUND  

The white pine weevil (Pissodes strobi), commonly also called the spruce leader weevil, is a serious pest of 
spruce plantations throughout British Columbia.  The weevil, through larval feeding in the spruce leaders, 
causes the terminal leader (or leaders in successive attacks) to wither and die.  In some cases up to the last 
three years terminal growth are killed, resulting in significant growth set-backs and stem deformities, resulting 
in un-quantified impacts to future volumes.  Eggs are laid in the leaders of host trees, typically hatch between 
April and May, and the larvae feed on the inner bark, girdling the leader and killing both the current and 
previous year’s terminal growth (Alfaro 1989).  They pupate for two to three weeks in the xylem and emerge 
as adults in late summer.  After feeding they move to sites below the trees in the litter of their host plantation 
to over-winter.  Between March and April of the following year, the adults emerge from the litter to crawl up 
the trees to the leaders where they feed, mate, and lay their eggs in the phloem of the one-year-old terminal 
shoots (Silver 1968).  The adult weevils crawl up and down their host trees in coincidence with the daily 
thermal cycles, usually over-nighting in the litter beneath the trees (Ron Palmer, pers. com.).  Individual 
weevils may attack more than one tree during the summer.  Since the weevil prefers the more vigorous, open 
grown spruce over the less vigorous infill spruce, the better crop trees usually sustain a higher level of attack.  
Over time, it has been estimated that severe infestations can reduce stand volumes by as much as 40%. 
 
The most obvious indicator of weevil presence in plantations is the tell-tale wilted current year leaders or 
‘shepherd’s crooks’ which indicate current attacks.  Pre-attack presence can be determined through close 
inspection of leaders, looking for feeding punctures and fecal plugs, as well as adult emergence holes in the 
leaders.  Attacked trees are affected in several ways.  Volume loss and a reduced capability to compete with 
adjacent trees as attacked trees may take several years to regain height as multiple leaders form to compete as 
the main leader (Alfaro, 1994) (this itself usually creating an abundance of breeding and feeding sites for 
future broods). The impact on stem form depends on the number of internodes destroyed, with up to three 
years of growth potentially destroyed during one attack (Ron Palmer, pers. com.), the number of repeated 
attacks in successive years, and the growth characteristics of the tree.  
 
In September 1999 Weldwood of Canada Ltd., Quesnel Operations issued a Request for Proposal to begin 
work on the growth & yield impacts of the white pine weevil, on TFL (Tree Farm Licence) 5.  Assessment of 
the current and potential impacts of Pissodes strobi is a crucial prerequisite to managing and choosing 
effective integrated pest management (IPM) strategies.  The general objectives for this project were to identify 
areas on TFL 5 that are at risk from the white pine weevil and develop an integrated pest management strategy 
to deal with current and future infestations and to shape the scope and extent for a suite of strategies developed 
for specific application to TFL5. 
 
A spin-off of the project as implemented, was to contribute to a more accurate managed stand inventory 
through the collection of VRI (Vegetation Resources Inventory) grade 70mm LSP (Large Scale Photographs) 
in stands targeted for sampling and assumed to contain the host species for white pine weevil. 
 
The field assessment phase of the project identified some significant silviculture attribute validity issues that 
would ultimately prevent the completion of a meaningful spatial hazard rating map of the TFL, one of the 
main objectives of the project as initially designed. 
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2.0 PROJECT OVERVIEW 
 
Tree Farm Licence 5 is approximately 34,320 ha in size and is located north of Quesnel in the Quesnel Forest 
District of the Cariboo Forest Region.  The Fraser River bisects the TFL into two distinct sections with 
individual and separate access to the blocks on either side of the Fraser River.  
 
Through this project, Weldwood desired to determine the extent of damage that is currently caused by white 
pine weevil on TFL5 and determine the potential for future weevil damage to existing stands.  This was to be 
accomplished through a spatial analysis, applying a localized ‘weevil hazard rating matrix’ developed through 
the project surveying, to the current spatial forest cover inventory.  As part of this process, Weldwood also 
requested that methods to minimize damage to existing susceptible spruce stands, and methods of minimizing 
white pine weevil damage to future plantations, be proposed.  
 
In the undertaking of this project Timberline utilized the knowledge of Mr. Ron Parker, B.Sc. in Biology and 
Forestry, who has acquired significant knowledge of the spruce leader weevil in preparation of his master's 
thesis for this forest pest in TFL 30.  As well, the Ministry of Forests (MoF) 70mm LSP technology operated 
by Timberline, successfully tested for the detection of white pine weevil incidence in the Prince George 
Region, was utilized to cost effectively sample a random selection of high, medium, and low hazard rated 
polygons across TFL 5 (based on a generalized hazard rating matrix developed for the sample planning phase 
of the project).  
 
The project, to determine the level of infestation across the TFL, was dependant on reasonably accurate 
silviculture stand attributes from either the forest cover inventory or the FMIS records.  A comparison of the 
field survey information and the attributes in either database indicated a spatial accuracy problem in a 
significant portion of the stands.  This problem ultimately impacted negatively on the ability to provide an 
assessment of infestation levels.   
 
One aspect of the project that could be reported on, without a spatial representation being required, is the 
proposed treatments for current problem stands and potentially susceptible stands (aspatial and linked to actual 
field attributes).  This was based on the most current entomological findings defined by the localized hazard-
rating matrix developed for TFL 5.  What cannot be determined from the results of this project are the overall 
impacts of Pissodes strobi to the TFL 5 timber supply goals, as these would require a spatial analysis. 
 
2.1 Determination of Areas at Risk  
 
To identify the areas that are at risk of white pine weevil damage, the following process was undertaken. 
 
Determination of Risk Categories 
 
The first and critical step in the initiation of this project was to determine, generally, what stand characteristics 
were favoured by Pissodes strobi.  To accomplish this, a generalized hazard matrix was developed that would 
allow for a theming of the TFL 5 forest cover into three hazard ratings: High; Medium; and Low, based on 
attribute information readily available from the forest cover inventory files (mostly silviculture survey 
information).  No determination of attribute veracity was undertaken at this point.  The matrix was developed 
as follows: 
 

• An exhaustive literature review was conducted to determine the prime factors that are known to 
impact on white pine weevil activity.  These are: 
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• Stand height (stand age as substitute, as these are usually closely linked within the context of the 
matrix).  One problem with this attribute was that the forest cover inventory only provides for 
leading species age and height information, and there is generally a poor correlation across 
species for age and height relationships in younger stands;  

• Spruce component of stand species composition; 
• Stand density (not always available for all stands); 
• Aspect; 
• Biogeoclimatic subzone/variant; 
• Elevation; and 
• Known history of weevil activity. 
 

• Defined risk categories (High, Moderate and Low) based on the available information. 
 
2.2 Sample Design  
 
The next step in the process was to develop a spatial data set based on the hazard matrix developed in Phase 1 
above.  This was accomplished as follows: 
 

• Prepared a forest inventory data base query (based on the generalized hazard matrix) to identify forest 
polygons by risk category; and 

• Prepared area summaries for the TFL by risk categories and prepared thematic maps at 1:10,000 scale 
by risk categories. 

Using the thematic forest cover maps displaying the risk categories, a sample design was prepared to visit a 
cross section (weighted by area) of forest inventory polygons identified as belonging to each of the risk 
categories, with a particular emphasis on those stands in the high and medium risk categories.  One hundred 
and twenty polygons were identified as stands to be sampled.  
 
2.3 Field Data Collection  
 
The activities undertaken in collection of the field sample data within the high-risk category stands are briefly 
detailed below. 
 
2.3.1 Ground Program 
 
The first step in the collection of 70mm LSP samples is the completion of a pre-determined number of ‘double 
samples’, to act as calibration points for the 70mm LSP interpretation through the collection of ground 
measured data, with particular attention to the intensity of and spatial and temporal distribution of leader 
weevil attack.  
 
The ground sample program established 10 double samples, which consisted of a stem mapped ground plot 
flagged so that it was identifiable from the air.  The species of all plot stems were identified and mapped, and 
any visible indicators of current or past white pine weevil damage were recorded.  Traditional VRI attribute 
information was measured and recorded.   
 
These sample plots were photographed by the 70 mm stereoscopic camera boom and provided the control and 
reference for the subsequent interpretation.  
 

3 



REPORT ON WHITE PINE WEEVIL IMPACTS ON WELDWOOD’S TFL 5 TOWARDS  
THE DEVELOPMENT OF AN INTEGRATED PEST MANAGEMENT STRATEGY 

 

2.3.2 Air Program 
 
Timberline's 70mm stereoscopic camera boom system was employed to acquire the 360 sample plots in the 
targeted 120 forest polygons.  Flying height was lower than conventionally used for inventory sampling, 
resulting in scales of approximately 1:500.  This was done to ensure that leader damage more easily 
recognizable.   
 
The samples within the polygons were spaced equidistant along an aerial transect located through the polygon.  
The sample positions were GPS located where possible, but the satellite signal was lost for a portion of the 
70mm LSP sampling as happens from time to time.  Manual photo tie methods were employed to locate the 
affected LSP locations in these cases. 
 
While the project was initially scheduled to have the 70mm LSP acquired between the last week of September 
and the first week of October (weather dependant), project initiation delays pushed the acquisition of the 
70mm LSP into early November after the first snow fall of the season, under less than favourable light and sun 
angle conditions.  As the majority of sample locations were in younger and shorter stands, the effects of the 
low sun angle did not pose a significant problem however. 
 
Recorded flight log data was collected, including all photo points (including some with GPS locations) 
together with the plot number, camera syncs, elevation above ground from the system laser rangefinder and 
flight comment notation provided by the remote sensing technician and navigator at the time of sample 
acquisition. 
 
The film was developed immediately following acquisition and the stereo pairs were annotated and catalogued 
by flight plan.   
 
2.4 Sample Interpretation and Compilation 
 
The samples were interpreted using Timberline's Ross Stereocomparator located in the Prince George regional 
office.  The attributes measured or derived were species composition, density, and stand height (co-dominant 
leading and second species).  Crown closure was estimated.  Stand age was obtained from existing 
silvicultural records where these indicated a correlation to the species and measured height; in the majority of 
cases the ages from the silviculture records were good.  The incidence of current (preceding season) white 
pine weevil damage was recorded, together with past damage that remained identifiable (shepherds crooks and 
multiple leaders).  The data from the three samples located in each polygon were compiled to generate 
polygon specific incidence of white pine weevil damage, and to adjust the localized hazard-rating matrix for 
TFL 5.  
 
At the outset of this study, one of the objectives was to produce a spatial hazard map that would indicate those 
stands or areas of the TFL that were at risk (high, medium, and low), due to their stand attributes or proximity 
to stands with a high or medium risk (i.e. mature stands that if harvested and planted to predominantly spruce 
would be at significant risk due to adjacency to currently high/medium risk plantations.   
 
A poor correlation between the 70mm LSP / ground plot double samples and the inventory attribute 
information from the forest cover inventory and FMIS data was identified.  As such, the spatial aspect of the 
project was dropped until such time as the inventory attribute information for the managed stands of the TFL 
is improved (a project to accomplish this is currently in progress). 
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See Appendix I for a table of the 70mm LSP interpreted data indicating both forest cover and 70mm LSP 
attribute information. 
 
2.5 Integrated Pest Management Strategies Development for TFL 5 
 
Assessment of the current and potential impacts of Pissodes strobi is a crucial prerequisite to managing and 
choosing an effective Integrated Pest Management strategy.  Information provided through the sampling and 
data analysis (as described in sections 2.1 - 2.4 of this report) as well as research results provided through 
previously completed studies on pest management strategies for white pine weevil have been combined to 
develop a suite of strategies developed specifically for TFL5.  The concept of applying an IPM strategy is to 
locally combine the most effective tactics to control a pest.  These same tactics if applied individually would 
provide a significantly lower level of control.  In this regard, one must always be cognizant of the cumulative 
effects of the stand attributes in increasing a stands risk to Pissodes strobi infestation as well as the degree of 
that infestation. 
 
The IPM strategy usually combines the following: 
 

 Initial hazard ratings for individual stands (used to determine specifically or generally what tactics are 
required to facilitate the greatest combined control or reduction of risk); 

 Some form of silviculture control (often tied to the age of the currently susceptible stand or to stand 
characteristics that would pre-determine some level of risk such as elevation, adjacency, and aspect to 
stands not yet at risk); 

 Use of spruce genetically resistant to Pissodes strobi (reduced leader lengths, etc…); and, 
 Direct control of the white pine weevil.  

3.0 RECOMMENDATIONS FOR AN INTEGRATED PEST MANAGEMENT STRATEGY 

Following field sampling and database construction, a data analysis was conducted to examine the spatial and 
temporal aspects of plantations currently containing the preferred host of the white pine weevil.  As stated 
earlier, there was a poor correlation between the field (double samples and 70mm LSP) inventory attributes 
and the forest cover inventory attributes, which precluded the completion of the ‘spatial’ hazard-rating 
product.   
 
A critical element in developing the integrated pest management strategies for TFL 5 was the development 
and localized refinement of the hazard-rating matrix, provided in Table 1.   
 
Considering the legacy of preferred host plantations of white pine weevil and future product objectives for 
TFL 5, a suite of management strategies was developed for existing and future plantations based on the 
localized hazard matrix and results from white pine weevil research completed in the central interior of BC.  
Recommendations for potential treatments and preventative techniques follow.   
 
It should be noted that the completion of the spatial component of this project is critical to being able to 
implement, to the greatest potential gain, the IPM strategy proposed by Weldwood for TFL 5.  This will 
permit the application of physical influencing factors such as slope, aspect, terrain, and adjacency / proximity 
to the biological attributes this report can address. 
 
Heat sums (in the BC interior, the white pine weevil requires approximately 785 degree days, above a lower 
threshold of 7.2oC) associated with elevation were not considered as a variable for TFL 5 as the entire TFL sits 
well below the 930 meter elevation line defining high (<930m) and low (>930m) risk.  Site-specific factors 
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such as latitude, aspect, slope, and yearly climatic variations additionally contribute to potential localized heat 
sums and must be considered when assessing risk. 
 
The three broad categories of stands that must be addressed are: 

 Plantations not yet established but spatially at higher risk due to stand location characteristics; 
 Stands already established that are potentially moving toward a higher attack risk category by nature 

of their stand attributes; and 
 Stands currently in the higher risk categories by nature of their existing stand attributes. 

 

Table 1  TFL 5 Hazard Rating Matrix 

 
 
 
 
 

High 
S10-S6

A
H
1

211
 1.7-11m

D
H
1

701
 401-2500

G
H
2

315
 10-70%

K
H
2

690

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Species Composition
DataCode B(sp1) B2(sp2) C
MapCode M M2 L
Value 2 3 4
Frequency 232 241 551 1235
Ht  0.1-1.6 11.1-15  15.1-16.9
DataCode E E2 F
MapCode M M2 L
Value 2 3 4
Frequency 282 187 65 1235
Density (Z = 619) 301-400 2501-4000 150-300 4001-13,000
DataCode H H2 I I2
MapCode M M2 L L2
Value 3 4 5 6
Frequency 121 4 176 616
Crown Closure  5-9 71-80%  2-4 81-100%
DataCode L L2 M M2
MapCode M M2 L L2
Value 3 4 5 6
Frequency 469 10 62 4 1235

S5-S3
Medium Low

 =<S2

Weldwood TFL5 - Spruce Leader Weevil Hazard Rating

Attributes Total 
Polygons

Rank

 

These stands should respectively be addressed through pre-emptive, abating, or ameliorative controls.  The 
emphasis should be to reduce the number of plantations that fall into the high-risk attribute categories 
indicated in the TFL 5 hazard-rating matrix in Table 1, and remove (or reduce) those that are already there, 
through available control measures.  Some of the attributes (species composition, density, and crown closure) 
are possible to manipulate while others such as height, slope, aspect, elevation, and proximity, are not.  
However, control management of one or more of the easier to manipulate attributes can potentially reduce the 
impact or influence of the more difficult to manipulate attributes. 

 
Table 2 Map codes (see Table 1) and Frequency Based on Current Forest Cover Inventory of 

TFL 5 
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Map code Species Composition Height Density Crown Closure  

 

 

L 
 

 

M 

       

              H H  

      

      

      

      

      

TFL5Hazard Summary      

      

Hazard Code Frequency Rank Value RankHazard Code Frequency Rank Value Rank

LM2ZH 93  M2HL2H 6 12 

LHL2M 80 14 MMM2H 6 10 

LHHH 70 9 HHL2H 5 10 

LHZH 58  HML2M 5 12 

M2HHH 57 8 LMHH 5 10 

M2M2ZH 47  HHHM 4 7 

HHHH 45 6 HHZL 4  

M2MZM 42  HMZH 4  

MHZH 37  HMZL 4  

LHM2M 32 12 LHHL2 4 13 

LHZM 30  LMM2M 4 13 

LMZM 30  HHLM 3 10 

LLZH 28  HHM2H 3 8 

HHZH 27  HM2ZH 3  

HMZM 26  HMM2H 3 9 

M2HZH 25  LM2M2M 3 14 

HHZM 24  M2HHL 3 11 

LHHM 22 10 MHL2H 3 11 

MML2M 22 13 MMHH 3 8 

MMM2M 22 11 MMZH 3  

MHHH 21 7 HLZM2 2  

MHZL 20  HMM2M 2 10 

HMHH 19 7 LHL2M2 2 15 

MMZM 17  LLHH 2 12 

LHM2H 15 11 M2HM2H 2 10 

 
LMHH  
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LHL2H 14 13 M2M2L2M 2 15 

M2HZM 14  M2M2ZM2 2 10 

LML2M 12 15 M2MZH 2  

MHL2M 12 12 HLZM 1  

HMHM 11 8 HML2H 1 11 

LMHM 11 11 LHHL 1 12 

M2HZL 11  LHHM2 1 11 

MHM2H 11 9 LHLM 1 13 

MLZH 10  LHM2M2 1 13 

MMZL 10  LLHM 1 13 

LM2HH 9 11 LLL2H 1 16 

M2LZH 9  LLL2M 1 17 

MM2ZH 9  LLZM2 1  

MMHM 9 9 LM2L2H 1 15 

HLZH 8  LM2M2H 1 13 

LHZL 8  LM2ZM2 1  

LMM2H 8 12 M2HM2M 1 11 

M2HL2M 8 13 M2LHH 1 11 

MHZM 8  M2M2ZM 1  

HM2HH 7 8 M2ML2M 1 14 

M2M2HH 7 10 MHHL 1 10 

MHM2M 7 10 MM2HH 1 9 

      

 
3.1 Silviculture Controls 
 
Part of the overall TFL 5 IPM strategy will be devoted to developing site or area specific crop-planning 
scenarios emphasizing a range of preventative techniques and future possible treatments that focus more on 
reducing weevil attack impacts on spruce growth, rather than the elimination of risk altogether. 
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3.1.1 Planting and Stocking Densities 
 
Based on densities identified in the hazard matrix for TFL 5, initial densities (spruce plantations) should be as 
high as possible (to reduce the density associated risk factor to at least the medium category), and remain as 
high as possible until spruce heights extend beyond 5 meters.  Higher densities have the effect of effectively 
reducing the spruce leader growth  (a prime attractant) both in length and diameter, as well as reducing the 
heat sum (site specific), thereby reducing weevil life cycle requirements.  As part of the IPM approach, 
densities can be maintained without increasing planting densities of spruce by maintaining the natural in-
growth of other non-susceptible conifer species as well as non-commercial species.  This can effectively 
increase the biodiversity of plantations while reducing the stand risk to weevil damage.  Stand thinning should 
be delayed as long as practical, and when conducted should focus more on removal of the more damaged 
stems rather than being driven by optimum spacing guidelines, where practical (i.e. plant and/or maintain at 
>2500 st/ha.).   
 
Currently, most cut-blocks in TFL 5 end up with more than 2500 stems per hectare by approximately 8 years 
post harvest.  This on its own (if maintained in conjunction with stand height) can maintain stands in the 
medium risk category.  Currently, across the TFL, there are no plans to space coniferous stands falling below 
the legal suppression level of 10,000 st/ha.. 
 
3.1.2 Mixed Species Planting 
 
Linked closely to the previous silviculture control, mixed species planting should be considered as a 
successful management technique to control the severity of weevil attacks.  Research by He and Alfaro 
(1997), Taylor et. al. (1996), and McLean (1994) has demonstrated that mixed species planting modifies 
spruce tree growth and the surrounding microclimate enough to reduce weevil habitat suitability.  Planting 
faster growing seral species such as lodgepole pine, or permitting ingress of deciduous tree species, may 
decrease weevil attack frequency as follows:  
 

• The spruce will be overtopped by pine, reducing growth rates, and producing a smaller diameter 
leader, providing reduced brood space).  Weevils tend to avoid covered trees because they have small 
leaders and because the microclimate in denser shade is sub-optimal for the weevil; 

• Shaded spruce leaders will accumulate lower heat sums, retarding weevil development, and reducing 
suitable habitat area;  

• A mixture of species can potentially reduce the visual cues theoretically used by weevils for screening 
spruce leaders from those of other species; and 

• Improving vegetation diversity and abundance potentially improving habitat.  Linked to this is a 
potential increase in weevil predators, and returning a natural balance to the managed forest. 

 
The current practice in TFL 5 is to plant mixed species in most cut blocks, with less than 50% spruce as a 
component of the mixes.  In combination with the stand densities to be found in the TFL, deciduous tree 
components in the stands bring the stem per hectare counts well above 2500 in all but the very wet sites. 
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3.1.3 Clump Planting  
 
Linked closely with the ‘mixed species planting’ silviculture control mentioned previously is the ‘clump 
planting’ control method which is currently being applied on a trial basis.  Clump planting addresses density 
as it affects weevil risk.  It combines this with the concept of introducing other commercial species (lodgepole 
pine) that overtop the spruce and provide the leader growth reduction and screening necessary to reduce the 
impacts of weevil attack and damage. 
 
3.2 Genetically Resistant Stock 
 
The ability of spruce trees to resist weevil attack can be measured by determining attack intensity among 
candidate genotypes as well as measuring the tolerance of the trees to attack (the tree's ability to recover with 
no or minimum defect after attack).  A number of resistant provenances, families, and individual trees have 
been identified in British Columbia.  Mass propagation of these genotypes is being commercially developed 
by B.C. Research Inc.  The traits that are selected for, include:  

 
• Variation in chemical composition of feeding stimulants and deterrents in bark;  
• Differences in resin canal density;  
• Differences in the physical and chemical properties of resin;  
• Production of traumatic resin; and 
• The ability of the tree to inhibit the reproductive physiology of the weevil. 

 
It is important to plant the genetically resistant seedlings, mixed with non-resistant stock, as a mixture of 
genotypes.  This will reduce the chances of the weevil adapting to resistant stock and negating the benefits of 
this control over time. 
 
3.3 Direct Weevil Control 
 
3.3.1 Leader Pruning 
 
While direct control measures have been successfully applied in trials in eastern Canada (restricted to smaller 
plantations), the success of direct control measures (leader pruning and removal/disposal of pruned leaders 
from the plantations) has been limited in BC due to normal plantation sizes and the extent of most 
‘infestations’.  Pruning of attacked leaders has been tested both as a control of attack and infestation method 
(if carried out during initial recognition of plantation attack while this is still localized), as well as a method to 
reduce the damaging impacts of weevil attack on future growth form (removal of the leaders of attacked trees 
containing weevil eggs).  Timing of the leader pruning is critical to both applications to yield the full benefit 
of such a labour intensive approach.  With little practical success achieved in larger plantations, this method of 
direct control has perhaps no application for Weldwood in TFL 5. 
 
3.3.2 Natural Weevil Predation Enhancement 
 
Although the white pine weevil is native to British Columbia, it is a rare insect (to infestation levels at least) in 
natural, undisturbed spruce forests, as most of these forests originated as understories of pine or deciduous 
species or developed from juvenile mixed species forests.  Clear-cutting and planting of single species stands 
(with attendant spacing and thinning), have created optimal conditions for weevil development and population 
explosions (Alfaro 1994).  
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One of the simplest and most cost effective controls that can be initiated in plantations is habitat enhancement 
for natural predators of Pissodes strobi.  In combination with the silviculture control whereby natural in-
growth of both commercial and non-commercial species is maintained, biodiversity is increased.  Through the 
increase in biodiversity, improved habitat for birds is created and with that, increased natural predation 
potential.  Essentially all that is required for management is are sufficient delays in initiating brushing, 
weeding, and spacing of high and medium risk stands. 

4.0 SUMMARY 

The generally held assumption is that normally over half of the weevil attacked trees in a given plantation 
(usually multiple attacks causing damage to more than one years growth) cause unacceptable damage (Ron 
Parker, pers. comm.), based on free growing damage standards.  The caveat to this is that little research has 
been completed on the long term effects of weevil damage (as well as degrees of damage) to stems, as the 
incidence of high levels of infestation, and repeat attack damage, are limited to managed spruce stands that 
have not grown sufficiently while at the same time being monitored over time.  Permanent sample or 
monitoring plots established over the TFL should address the temporal aspects of weevil damage and its affect 
on volume loss. 
 
Even before the spatial component of this project is completed, an IPM strategy should be developed that will 
see the implementation of a combination of those controls that Weldwood feels will least impact on current 
silvicultural and resource management practices, while maximizing the control (current and future) of this 
managed stand pest. 
 
Unfortunately, there is little or no documentation on treatment effectiveness, as treatments are usually not 
isolated from environmental influences that are affected (or not), by the stand conditions themselves.  The 
treatments listed as options in this report, some of which are currently part of the normal practices 
implemented on the TFL by Weldwood, are difficult to qualify in terms of general effectiveness.  Due to the 
etiology of Pissodes strobi, combinations of environmental influences strongly affect its incidence.  As it is 
extremely difficult to isolate the effects of one treatment geographically, it would be near impossible to 
determine the effectiveness of any one treatment on TFL 5.  Treatments can’t be viewed in isolation from one 
another, but must be applied in an integrated manner to maximize their combined effectiveness.  
 
As the course of action for the TFL is to take an integrated approach to managing the incidence and impact of 
Pissodes strobi, one must look at the combined effectiveness of all legitimate treatments that don’t in 
themselves impact negatively on the management of the forest resources of the TFL, or exhibit costs in excess 
of their benefits.  The suggested course of action with respect to treatments include: 
 

• Complete a detailed spatial inventory of the TFL with a strong emphasis on a spatially accurate 
inventory within the managed stands to facilitate the completion of a spatial hazard analysis, and 
planting strategies; 

• Mixed species plantations with limited to no pure spruce plantings (including ‘maintaining’ a limited 
deciduous component to increase in-block biodiversity); 

• Maintaining stocking densities at or in excess of 2500 st/ha for as long as possible (until spruce are at 
least 5 meters tall if possible). 

 
 

11 



REPORT ON WHITE PINE WEEVIL IMPACTS ON WELDWOOD’S TFL 5 TOWARDS  
THE DEVELOPMENT OF AN INTEGRATED PEST MANAGEMENT STRATEGY 

 

5.0 ADDENDUM 

In the late spring of 2000 and into 2001, Weldwood undertook to complete a detailed managed stand 
inventory (managed stands) to VRI standards, and a VRI on the balance of the TFL to address the outdated 
forest cover inventory.  In January 2004 this new VRI was updated for managed stands that fell into the higher 
risk matrix categories presented in Table 2.  Subsequently, the white pine weevil hazard matrix was applied 
spatially to the updated VRI, to facilitate the completion of the spatial component of this project.   

The white pine weevil hazard rating maps (the four letter hazard codes were combined to create six less 
specific ratings from very high to very low) are provided under separate cover. 
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Plot Summaries for 70mm LSP Samples Completed for Weldwood’s TFL 5 
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