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ABSTRACT 
The objectives of this project were to quantify the mortality from mountain pine beetle in 
young lodgepole pine stands and to estimate the duration and severity of future attack.  In 
2005 and 2006, 1,206 stands and 2,528 stands, respectively, in seven Districts were 
aerially surveyed. The proportion of stands having some level of mountain pine beetle 
attack increased from 49% in 2005 to 74% in 2006.  The highest average percent attack 
levels in 2006, red and grey attack combined, were recorded in the Prince George, 
Vanderhoof and Quesnel Districts, with 31%, 35% and 39% attack, respectively.  The 
greatest increases in both percent stands affected and severity of in-stand attack was seen 
in the Central Cariboo and areas south.  In ground surveys, very little change was 
observed in green attack levels from 2005 to 2006 in Nadina, Vanderhoof, Prince George 
and Quesnel, whereas significant increases in 2006 attack was recorded in all other 
districts to the south, particularly in Kamloops where some stands had over 90% stems 
attacked in 2006.  Attack density on young stems was generally higher than on mature 
stems and brood success was lower.  Ips pini was also active in these stands, with 60% or 
more of stands affected to some level in Quesnel, Central Cariboo and 100 Mile House 
Districts. 
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INTRODUCTION AND BACKGROUND 
The mountain pine beetle, Dendroctonus ponderosae Hopkins, is the most destructive 
insect of mature pines in western North America.  The preferred host of the mountain 
pine beetle (MPB) is large diameter, mature lodgepole pine (or other native pines).  
Beetle populations are prone to periodic landscape-level outbreaks.  Mature stands may 
be heavily depleted in a few years over large areas.  British Columbia is at the peak of the 
current outbreak, with over 9.2 million hectares of affected forest mapped in the 2006 
aerial overview surveys (BCMOFR) During large outbreaks some younger stands may 
also suffer considerable mortality (Safranyik and Wilson 2006). 
 
There is approximately 15 million hectares of mature, lodgepole pine forests in British 
Columbia, plus 2 million hectares of young lodgepole pine between 20-55 years of age.  
These stands represent future harvests, habitat and forest structure.  Many young stands 
are currently being impacted by the MPB and associated bark beetles.  The extensive tree 
mortality that is occurring in mature stands has important economic and ecological 
impacts.  In addition, the risk from MPB to our young stands impacts our mid-term future 
forest inventory and is a major concern to both forest industry and government. 
 
Historically, young or small diameter lodgepole pine becomes a “sink” for MPB during 
the declining phase of an outbreak.  A beetle “sink” describes trees or stands that are not 
normally highly susceptible to MPB due to age or size, and relatively few MPB brood 
develop successfully within attacked trees under these conditions.  The current outbreak 
has produced exponentially greater MPB populations over the landscape, and 
consequently the phenomenon of young stands becoming a “beetle sink” could result in 
markedly higher levels of mortality prior to the collapse of the outbreak. 
 
As the MPB moves and expands from the core outbreak areas, young stands could 
potentially be at higher risk due to depleted levels of mature pine.  There is tremendous 
aerial movement of beetles from infested mature forests and consequently the pressure on 
these non-traditional resources is increasing as the outbreak subsides in the core area and 
intensifies in peripheral areas. 
 
Normally, lodgepole pine less than 40 years old is not considered at risk to MPB because 
of age, diameter and other attributes (Shore and Safranyik 1992).  However as 
documented above, many young stands in these putatively low susceptible age- and size-
classes are currently being killed by MPB.  This project has been designed to re-visit the 
scientific basis for determining hazard (susceptibility) and risk in this different and 
changing setting and to determine the current and future expectations of impact.  Both the 
physical attributes of young lodgepole pine and site characteristics have been studied and 
evaluated in context of the current outbreak, and are compared to the current standards of 
susceptibility. 
 
OBJECTIVES 
This project was initiated to determine the extent and severity of mortality in young 
lodgepole pine stands from mountain pine beetle and associated insects, and to predict the 
duration and magnitude of risk to young pine. 
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The objectives of this project are: 
1) To quantify current levels of mortality in 20-55 year old lodgepole pine stands in 

the core outbreak areas of B.C.; 
2) To determine susceptibility and risk parameters; 
3) To determine key attributes of hazard in young pine stands; 
4) To determine MPB brood potential in young pine; and, 
5) To test methods of reducing losses from MPB in young pine stands. 

 
Data and results from this study have provided the basis for a revised susceptibility rating 
(FSP Project M075009) system for present and future plantations and will enhance 
existing management strategies in shaping our future forests. 
 
METHODS 
A 3-tiered approach was implemented to quantify and evaluate the incidence, impact and 
future risk to mountain pine beetle, Ips pini and other major forest health concerns in 
young lodgepole pine stands.  In addition to quantifying impact, verbenone trials were 
conducted to evaluate the potential of protecting high risk stands.  The three levels of 
assessment included random, stand specific aerial surveys and ground surveys, and the 
installation and annual evaluation of permanent sample plots.  The permanent sample 
plots (PSP’s) enabled us to monitor long-term impacts and stand change, as well as brood 
production and success.  The Vegetation Resource Inventory (VRI) (BCMOFR 2005) 
provided the inventory database for the Northern and Southern Interior Forest Regions of 
pine leading stands (20-55 years).  For the aerial and ground surveys conducted in 2005 
and 2006, the VRI data was stratified by 5- and 10-year age increments (20-25, 26-30, 
31-40,41-50 and 51-55) (Table 1) for openings 5 hectares or greater with >80% lodgepole 
pine component (some stands with 50-80% pine were surveyed in 2006). 
 
Table 1. Total hectares of leading lodgepole pine (>80%) by 5- or 10-year age increments 

within ten forest districts comprising the study area. 
 
 Ha of lodgepole pine by age category (years)  
District 20-25 26-30 31-40 41-50 51-55 Total (ha)
100 Mile House 21,925 12,177 13,723 8,715 1,863 58,403
Cascades 20,237 7,312 4,387 5,302 7,209 44,447
Central Cariboo 26,168 12,017 24,130 31,901 5,633 99,849
Chilcotin 8,321 5,000 41,123 73,655 15,759 143,858
Kamloops 6,301 3,677 2,189 3,962 2,330 18,458
Nadina 26,715 16,129 14,849 8,419 8,292 74,404
Okanagan Shuswap 36,603 14,862 10,763 4,496 2,290 69,014
Prince George 23,762 12,060 24,184 18,032 2,506 80,544
Quesnel 28,162 14,002 15,759 25,067 13,776 96,766
Vanderhoof 21,314 14,836 23,281 10,782 10,056 80,269
Grand Total 219,508 112,072 174,386 190,331 69,714 766,012
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1. Aerial Surveys 
The aerial surveys enabled a large subset of potentially impacted stands to be assessed as 
compared to conducting only ground surveys.  The inherent limitation of aerial surveys is 
that current year attack levels (green attack) are unknown.  The data collected includes: 
visual estimate of percent red attack and percent grey attack in the stand; description of 
the spatial pattern of attack (i.e. scattered, clumped, random, done only in 2005); an 
estimate of immediate, adjacent risk; and, estimate of future risk.  Adjacent risk was a 
visual estimate made by the observer (usually L. Maclauchlan or L. Rankin) of the area 
directly surrounding and influencing the stand being assessed (Fig. 1) and was rated as 
low, moderate, high, very high or severe.  Future risk was also a visual estimate but took 
into account adjacent and landscape levels of MPB and availability of mature host.  The 
ratings for future risk were: low; static; declining; increasing, or, high.  A photograph was 
taken of each stand, which tried to capture the adjacent mature stand. 

Aerial surveys were typically conducted with three people, plus the pilot, in a 206B 
helicopter.  The person in front acted as the navigator selecting polygons for assessment, 
choosing the flying route and assisting in the locating of selected polygons from the air.  
The person making the assessments sat directly behind the navigator and coordinated the 
selecting and locating of polygons with the navigator.  The assessor would take a 
photograph of the polygon and call out ratings to the third person that recorded the data.  
Base maps were prepared for each of the 10 Districts (Fig. 2) showing mapsheet 
boundaries and numbers, candidate stands colour coded by age (20-55 years) and major 
water bodies.  Flight lines were plotted, selecting mapsheets by relative abundance and 
diversity of candidate stands.  Two sets of ortho-maps were printed (Fig. 3), one for the 
navigator and one for the assessor.  These were used to navigate to selected polygons and 
quickly determine age and percent pine component (50-80% or >80%).  Not every 
polygon on a mapsheet was assessed; however, an equal sampling of the ages represented 
was the goal. 

 
Figure 1. Example of 
a stand photograph 
taken during the 
aerial survey: a 26-30 
year old stand 
(Polygon 519) with 
20% red attack and 
1% grey attack.  The 
adjacent risk is low 
and future risk is 
diminishing. 
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Figure 2. Base map of Quesnel Forest District showing location of young stand 
colour coded by age and proposed flight route (dark blue line). 

 

 
Figure 3. Quesnel ortho-photo map showing potential stands highlighted in coloured 

lines and potential flight line in dashed line. 
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All data was summarized and analysed by District and overall to get a Provincial 
summary.  All photographs were digitally labelled and filed by District, mapsheet and 
polygon number.  The 2005 and 2006 data were combined into a master data set and 
compared. 
 

2. Ground Surveys 
Up to 50 stands per District (range 8 to 50), in 10 Districts, were ground surveyed in 
2006.  Stand selection was based upon obtaining a good cross-section of geographic areas 
and of lodgepole pine leading stands between 20-55 years old within each District.  
Dependent on stand size, 5 or 10 circular plots were established. 
 
Using the same maps prepared for the aerial surveys, potential polygons were identified 
for assessment.  For each stand, a Point of Commencement (POC with GPS location 
recorded) was established and a random bearing selected to first plot (at least 50 m from 
the road).  Subsequent plots were established at 50 m intervals. 
 
The height of one tree per stand was measured and an increment core taken to determine 
age.  Species and dbh (cm) of all trees over 10 cm at dbh was recorded.  MPB attack was 
recorded (Yes or No), plus a tree code (1=alive, 2=dead), year of attack (e.g. 2006), and 
bark code (smooth, medium, rough).  From each MPB-attacked tree, a 15 cm square of 
bark was removed at dbh to assess attack.  Attack success was evaluated as: old attack; 
mass attack; strip attack; or unsuccessful attack.  The presence of MPB brood was noted 
(Yes or No) and the number of parent galleries initiated within the 15 cm bark sample 
was recorded.  Any other pests that might affect the growth or survival of the trees were 
recorded. 
 

3. Permanent sample plots and biological assessments 
Twenty four permanent sample plots were established to monitor and assess the impact, 
risk and biological parameters of mountain pine beetle, and other forest health factors, in 
young pine stands.  Plots were established throughout a variety of ecological zones 
susceptible to the mountain pine beetle and were located in chronologically different 
phases of the outbreak. 
 
All plots are 50 x 50 m (0.25 ha) in size, with approximately 250-450 trees per plot.  
Within the boundaries of each plot, all trees over 7.5 cm at dbh are tagged with a unique 
number and assessed.  The species and dbh (cm) of all trees over 7.5 cm is recorded.  One 
core is taken to establish approximate stand age.  The following is recorded from each 
attacked tree: the year of attack; attack success; bark code (smooth, medium, rough); and 
thickness of the bark (cortex and phloem tissue).  If the tree is red attacked or older (i.e. 
dead due to MPB), then a 15 cm square of bark is removed at dbh and gallery and brood 
production are assessed.  The following are recorded: life stages present; number of 
parent galleries initiated; and whether there was successful emergence.  In 2006, we 
added 2 categories, degree of checking and bark sloughing, where ocular estimates were 
made for each red attacked tree.  The height of 10 trees per plot was measured.  Outside 
the plot, 5-6 current MPB mass attacked (green attack) trees are marked each year for 
developmental assessment of brood.  These trees are assessed periodically throughout the 
season.  From each green attacked sample tree, a 15 cm square of bark is removed to 
assess gallery and brood production.  Additional bark may be removed to measure total 



FIA FSP Project Y072003: Maclauchlan and Brooks. Determining susceptibility of young pine stands to 
the mountain pine beetle, Dendroctonus ponderosae, and manipulating future stands to mitigate losses 
 

 8

gallery length.  The thickness of the bark (cortex and phloem tissue) of infested trees is 
measured.  Bark code (smooth, medium, rough), life stages present, number of parent 
galleries initiated, and, total parent gallery length (cm) are recorded for each sample tree.    
 

4. Verbenone trials 
Six verbenone trials were established and assessed in 2006.  Three were located in high 
value research trials and the other three were located in representative high-risk stands 
throughout the southern and central interior.  Each trial contained treatment and control 
blocks (Table 2, Fig. 4) with verbenone placed in a grid within blocks, spaced at 15 m 
intervals (Fig. 4).  Verbenone was applied in early July just prior to mountain pine beetle 
flight.  All trials were assessed in September 2006.  Assessments were conducted by 
running 5 m swaths along verbenone placement lines (2.5 m on each side) and tallying all 
unattacked and attacked pine (noting current and old attack and light or mass attack).  In 
the very dense, unspaced treatments in Trial 4 (Monte Creek) swath width was 2.5 m. 
 
Table 2.  List of 2006 verbenone trials, noting number of treatment blocks per trial and 

number of verbenone pouches per block. An asterisk after the trial number 
indicates that this trial was a high value research installation. 

 

Trial Location 
No. treatment blocks and 

verbenone/block 
Trial 1 100 Mile House 4 x 16 verbenone 
Trial 2 100 Mile House 4 x 16 verbenone 
Trial 3 Central Cariboo 4 x 16 verbenone 
Trial 4* Monte Creek (Okanagan Shuswap) 4 x 16 verbenone 
Trial 5* Spokin Lake (Central Cariboo) 14 x 9 verbenone 
Trial 6* Crater Lake (Quesnel) 11 x 9 verbenone 

 

 
Figure 4.  Diagrams showing layout of verbenone treatments. Figure on the left 

shows placement of verbenone within blocks and the figure on the right shows the 
layout of Trial 2.  Control areas are between replicates. 
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RESULTS AND DISCUSSION 
1. Aerial Surveys 

All aerial surveys were conducted between July 17 and September 22, 2006, except for a 
final area in Prince George being completed November 8, 2006.  A total of 226 
mapsheets, an increase of 83 from 2005, and over 2,528 stands were assessed in 2006, 
accounting for approximately 71 hours of flying.  When assessing large areas of fire 
origin pine, delineating discrete polygons was often difficult.  Therefore, these areas were 
circled on the map and given an average for the entire old burn area.  They have not been 
included in the results summarized in this report.  In 2006, 74% of the stands surveyed 
had some level of MPB attack compared to 49% in 2005.  Approximately 9% of stands 
surveyed by air in 2006 had over 50% visible mortality. 
 
A total of 766,012 hectares of candidate pine stands were identified within the study area 
(Table 1).  Fourteen percent coverage by area was achieved in the 2006 aerial surveys, 
ranging from 24% coverage in Vanderhoof to 3% in the Chilcotin.  Greater than 80% of 
all stands assessed over 30 years of age had some level of MPB attack (Table 3) and 
54.7% of very young stands (20 to 25 years) had some level of MPB attack.  Attack 
ranged from less than 1% to over 95%.  There is very little difference in the average red 
attack and total attack seen in the 20-25 year age group (Table 3), which clearly shows 
that MPB just started to impact these stands two years ago (2005).  The older stands had a 
slightly longer history of MPB attack. 
 
Table 3. Summary by age category, of 2,528 stands aerially surveyed in 2006, showing 

number of stands surveyed; area (ha) by age category; percent of stands with 
mountain pine beetle (MPB) present; average percent red attack in stands having 
MPB; and, average percent total attack (red and grey attack). 

 
    Stands with MPB attack 

Age 
No. stands 
surveyed Area (ha) 

% stands with 
MPB attack 

Ave. red 
attack (%) 

Ave. total 
attack (%) 

20-25 727 25,652 54.7% 9.3 10.0 
26-30 594 22,120 74.1% 16.1 17.4 
31-40 578 22,555 80.4% 19.7 22.9 
41-50 388 11,506 86.6% 19.4 24.9 
51-55 214 6,141 93.9% 21.7 30.6 
unknown 27  66.7% 17.1 19.6 

 
The probability of a young stand having MPB attack increases with age (Table 4) and 
stands over 40 years have about equal probability of sustaining some level of MPB 
damage as mature stands (over 60 years).  There is a north to south trend seen in the 
progression and severity of MPB mortality in these younger age classes, particularly in 
the youngest stands (20-30 years).  In Prince George and Quesnel, there is little 
difference in the probability of a stand 20 years or 55 years being attacked by MPB 
although the severity of attack is still greater in older stands (Table 4).  However, farther 
to the south in 100 Mile House, where there is still available, mature pine remaining on 
the landscape, both the probability of attack and severity of attack increases noticeably 
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with age of the young trees.  The Central Cariboo, Chilcotin and Nadina Districts display 
trends that are intermediate to Quesnel to the north, and 100 Mile House to the south. 
 
Table 4. The number of stands, by Districts, with and without MPB attack and the 

average total percent attack within attacked stands by age. 
 Number of stands   

Age 
No MPB 

attack 
With MPB 

attack 
Stands with 
MPB (%) 

Ave. % attack in 
attacked stands 

100 Mile House    
20-30 104 41 28.3% 10.6% 
31-40 34 72 67.9% 18.5% 
41-50 6 75 92.6% 24.0% 
51-55 0 24 100.0% 30.9% 

Central Cariboo    
20-30 110 186 62.8% 9.6% 
31-40 11 88 88.9% 19.9% 
41-50 15 54 78.3% 17.8% 
51-55 1 29 96.7% 10.4% 

Chilcotin     
20-30 22 2 8.3% 3.3% 
31-40 16 15 48.4% 12.2% 
41-50 10 50 83.3% 20.9% 
51-55 9 41 82.0% 11.2% 

Nadina     
20-30 52 17 24.6% 4.2% 
31-40 10 14 58.3% 14.8% 
41-50 4 13 76.5% 29.6% 
51-55 3 14 82.4% 29.8% 

Prince George    
20-30 40 136 77.3% 16.4% 
31-40 20 106 84.1% 19.1% 
41-50 12 71 85.5% 23.4% 
51-55 2 29 93.5% 30.6% 

Quesnel         
20-30 52 323 86.1% 15.4% 
31-40 6 67 91.8% 34.8% 
41-50 5 24 82.8% 36.9% 
51-55 0 38 100.0% 38.9% 

Vanderhoof    
20-30 101 225 69.0% 16.7% 
31-40 15 106 87.6% 26.8% 
41-50 3 46 93.9% 28.0% 
51-55 0 39 100.0% 35.0% 

 
Stands were randomly selected for survey on each mapsheet each year and as a result 
some stands were assessed in both 2005 and 2006 (Tables 5, 6).  The percent of stands 
surveyed in 2006 that were also surveyed in 2005 ranged from 1.2% in the Chilcotin to 
22.1% in Vanderhoof (Table 4).  Of the stands surveyed in both years, the majority of 
stands (68.7%) showed increased levels of attack in 2006 (Table 6).  Approximately 16% 
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showed no change, with these generally having no attack in either year.  The Quesnel, 
Prince George and Vanderhoof Districts had a sharp increase in the number of stands 
attacked (Table 6) with an increase of about 75%.  The Chilcotin and Nadina showed 
100% increases but very few stands were surveyed in both years in these two Districts.  
Some stands showed a decline in level of total percent stems attacked (red plus grey 
attack) from 2005 to 2006 and this is due to three factors.  Firstly, many stands had <1% 
red attack in 2005 and no attack in 2006 which related to the second factor, in that grey 
attack is very hard to discern in young pine.  Finally, a few assessments were incorrect. 
 
Table 5. Number of stands aerially surveyed in 2005, 2006, and both years, showing 

percent stands surveyed in both 2005 and 2006. 

 No. stands surveyed Percent stands surveyed 
District 2005 2006 2005 and 2006 in 2005 and 2006 
Central Cariboo 177 503 55 10.9% 
Chilcotin 7 165 2 1.2% 
Kamloops 5 0   
100 Mile House 216 358 47 13.1% 
Nadina 140 127 3 2.4% 
Okanagan Shuswap 38 0   
Prince George 121 416 34 8.2% 
Quesnel 191 424 65 15.3% 
Vanderhoof 272 535 118 22.1% 
Total 1,167 2,528 324   

 
Table 6. Number of stands, by District, with total attack levels increasing, showing no 

change or decreasing (incorrect assessment or grey attack not visible), as well as 
the percent of stands with increased attack levels in 2006. 

 
 Change of attack level 2005-2006 Percent stands with 
District Increasing No change Decreasing increased attack 
Central Cariboo 32 15 8 58.2% 
Chilcotin 2 0 0 100.0% 
100 Mile House 23 17 7 48.9% 
Nadina 3 0 0 100.0% 
Prince George 25 1 8 73.5% 
Quesnel 49 5 10 76.6% 
Vanderhoof 88 15 15 74.6% 

 
In the aerial assessments, average red attack ranged from a low of 5.7% in Nadina to a 
high of 17% in Prince George (Table 7).  The highest percentage of stands affected was 
in Quesnel and the lowest Nadina, with 83.6% and 40.7% stands affected, respectively. 
 
Table 7. 2006 aerial surveys statistics by District, showing hectares surveyed, number of 

mapsheets and stands surveyed, and attack levels in each District. 
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  Chilcotin 
100 Mile 

House Vanderhoof Quesnel Nadina 
Prince 
George

Central 
Cariboo 

Ha surveyed 4,413 12,302 18,906 21,423 5,494 9,018 16,376

No. mapsheets 13 32 44 41 16 37 43

No. polygons 165 357 535 424 127 415 503

Ave. % red attack 7.4% 7.3% 13.7% 15.6% 5.7% 17.0% 9.7%

Ave. % total attack 11.5% 10.3% 15.1% 19.5% 7.5% 17.7% 12.2%

% stands affected 65.9% 50.1% 70.0% 83.6% 40.7% 76.1% 70.8%

 
Figure 5 compares stands aerially assessed in 2005 and 2006 grouped in 5 percent attack 
increments.  The majority of stands in both years had below 30% attack but there was a 
noted increase in higher attack frequencies in 2006 (Fig. 5).  Of the area surveyed in 
2006, 27.1% (23,885 ha) was still devoid of MPB attack (red or grey attack).  However, 
7,795 ha or 9%, had over 50% in-stand attack, while another 15% (13,576 ha) had 
between 25-50% attack (Fig. 6).  Attack levels of less than 1% attack to 5% attack are 
difficult to detect from the air and often these red or grey trees are less aggregated that 
higher levels indicating that mortality may be due to something other than MPB.  In the 
modelling portion of this study (FSP Project M075009) all attack levels less than 5% 
were brought to zero and this produced better projections.  Generally, higher levels of 
attack were highly aggregated. 
 

 
Figure 5. Frequency of MPB attack in stands aerially surveyed in 2005 and 2006. 

 

N
um

be
r o

f s
ta

nd
s 



FIA FSP Project Y072003: Maclauchlan and Brooks. Determining susceptibility of young pine stands to 
the mountain pine beetle, Dendroctonus ponderosae, and manipulating future stands to mitigate losses 
 

 13

23,885

42,719

13,576

7,795

0

5,000

10,000

15,000

20,000

25,000

30,000

35,000

40,000

45,000
H

ec
ta

re
s 

af
fe

ct
ed

0 1-24% 25-50% >50%
Level of MPB attack in stands

Figure 6. Total area assessed 
in the 2006 aerial surveys 
having no attack, 1-24% 
attack, 25-50% attack and 
>50% attack. 
 

 
Due to the crown structure of young pine and rapid needle drop, grey attack was difficult 
to detect from the air unless there were fairly large patches of attack.  This became 
evident when the stands that were surveyed in both 2005 and 2006 were studied.  Figure 
7 compares the total attack seen in 2005 and 2006 in the 100 Mile House District.  Of the 
46 stands surveyed in both years, 16 had no attack in either year, 11 had less than 5% 
attack in both years and 19 had over 5% attack in 2006.  One stand was mis-typed and not 
included in this comparison.  The stands are shown in Fig. 7.  Five stands were assessed 
as having lower total attack in 2006 than in 2005, but four of the five had less than 5% 
attack in each year. 
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Figure 7. Total percent stems attacked by MPB (red plus grey) in stands surveyed in 
100 Mile House in both 2005 and 2006 (aerial surveys).  Stands having no attack in 

either year were excluded from the graph. 
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The three schematics in Fig. 8 illustrate the 1:20,000 BCGS mapsheets that were aerially 
surveyed in 2006 within Quesnel, Central Cariboo and 100 Mile Districts.  The 
mapsheets are color-themed to indicate the relative proportion of stands that have MPB 
attack.  The average percent total attack (average of all stands surveyed on that mapsheet) 
is shown in the middle of each map.  For example, a dark orange map with 44% as the 
label indicates that you are likely to encounter some level of MPB attack in over 75% of 
young stands (all ages) and there is an average attack severity of 44% across all stands 
(Fig. 8, Quesnel map).  All three of these Districts have three or less mapsheets in which 
there is still no MPB in young stands (Fig. 8).  Twenty-five of the 39 maps surveyed in 
Quesnel had a 75% probability of encountering varying levels of MPB in a stand.  Young 
stands in 100 Mile House have the lowest probability of having MPB attack but the trend 
is likely increasing. 
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Figure 8. Location of 1:20,000 BCGS maps in Quesnel, Central Cariboo and 100 

Mile House that were aerially surveyed in 2006. Maps are colour themed to indicate 
likelihood of a stand to have MPB attack and labelled with the average percent 

attack in the mapsheet. 
 

2. Ground Surveys 
Very small diameter pine was attacked in 2006 in 100 Mile House, Central Cariboo and 
Quesnel, with an average green attack diameter (dbh) of 12.4 ± 1.3 cm, 13.3 ± 6.7 cm and 
13.9 ± 1.7 cm, respectively (Table 8).  Larger stems were targeted by MPB in Kamloops, 
Cascades and the Okanagan; however, 2006 was the first year of significant attack in 
these districts.  MPB attack in more southern Districts is largely a result of airborne 
movement.  Beetles have been attacking larger diameter stands, usually spaced  and often 
adjacent to more dense stands, containing smaller diameter stems.  Attack will most 
likely become more random among all diameter classes in the future.   
 
Green attack levels increased in 2006 in young pine stands throughout the area surveyed.  
The more northern districts such as Prince George and Vanderhoof saw only slightly 
higher levels of attack than in 2005 (Fig. 9) with attack levels increasing significantly in 
more southerly districts.  Both the frequency of stands having 2006 attack and the level of 
attack was highest in 100 Mile House (Fig. 9).  Kamloops also had extremely high levels 
of attack; however, only 8 stands were surveyed.  We expect the attack to level off in the 
north and central areas of B.C. as the beetle starts to decline significantly in mature 
stands.  Attack levels will likely increase in the more southerly regions of the province 
toward 100 Mile House, Kamloops and south. 
 
Very high levels of green attack were encountered in stands in Vanderhoof District, 
however proportionally more stands than in other districts had no MPB, suggesting that 
the risk of attack has diminished.  The more central Districts (Prince George, Central 
Cariboo, Quesnel) had high levels of both green attack and red attack in most stands 
surveyed, indicating that the risk has been high for 2-3 years and is still high, whereas 
districts to the south and west (Chilcotin, 100 Mile House, Kamloops, Cascades, 
Okanagan Shuswap) had higher levels of green attack than red attack indicating a high 
and ongoing risk. 
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Table 8. Summary of ground surveys conducted in young pine stands in 2007, by district.  
The table lists the number of stands surveyed, and percent with MPB attack; the 
average percent of green and red attack; and the average dbh (diameter at breast 
height) of all pine and of green attack pine (± S.D.). A total of 306 ground 
surveys, in 10 Districts, were completed in 2006. 

 No.   Ave. % Ave. % Ave. dbh ± S.D. (cm) 

 
stands 

surveyed 
Percent 

with MPB 
green 
attack 

red 
attack All pine 

green 
attack 

Okanagan 16 56.3% 1 0.2 14.3 ± 1.5 16.0 ± 1.4

Cascades 15 53.3% 7.7 0.0 15.0 ± 1.6 16.7 ± 2.0

Kamloops 8 100.0% 79.1 2.1 16.6 ± 1.6 17.4 ± 1.9

Quesnel 50 94.0% 27 32.4 13.8 ± 1.5 13.9 ± 1.7

Central Cariboo 43 90.7% 28.1 24.4 13.1 ± 1.6 13.3 ± 6.7

Chilcotin 21 95.2% 16.7 10.6 11.9 ± 1.6 15.0 ± 2.6

100 Mile 40 87.5% 62.2 7.3 12.5 ± 1.2 12.4 ± 1.3

Prince George 43 83.7% 36.5 17.0 15.5 ± 2.5 17.1 ± 8.2

Vanderhoof 33 60.6% 24.9 8 14.1 ± 1.9 24.9 ± 2.8

Nadina 37 29.7% 3.3 4 15.0 ± 1.9 17.4 ± 1.9
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Figure 9. Percent green and red attack in stands ground surveyed in 2006. A 

number of stands in some districts had no MPB attack as indicated. 
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MPB is only now moving into young stands on the Chilcotin plateau (SBPS) and areas to 
the south.  Few stands in the ESSF and ICH were sampled, but the trends in these two 
zones are what would be expected, with the colder ESSF having less attack and moderate 
density and the mild, moist ICH having high attack levels in stands of similar densities 
(Table 9).  2006 attack was very high in the IDF, with average percent green attack levels 
of 36.1 ± 3.8 (Table 9) and the lowest density stands of the ecosystems sampled.  Similar 
attack levels were found in the SBPS and SBS as in the IDF (Table 9), but average 
density (stems per hectare) was typically 200-300 stems per hectare higher.  Ultimately, 
the number of remaining unattacked pine is similar in all zones except the cooler ESSF.  
Unless there are other species present, future losses could render the stands not suitably 
stocked. 
 
Table 9. Distribution by biogeoclimatic zone, of average density in stems per hectare, 

percent green and red attack, and percent trees still unattacked in the ground 
surveys conducted in 2006.  The unknown ecosystems were all in the Chilcotin.  
ESSF: Engelmann spruce-subalpine fir; ICH: Interior Cedar Hemlock; IDF: 
SBPS: sub-boreal pine spruce; SBS: sub-boreal spruce; Unknown. 

 
  ESSF ICH IDF SBPS SBS Unknown 

Number stands 3 3 81 63 82 5 

Ave. density (sph) 1,091 ± 163 1,165 ± 33.2 966 ± 42 1,279 ± 85 1,228 ± 31 1,299 ± 13.6

Ave % green attack 1.7 ± 1.7 12.5 ± 6.1 36.1 ± 3.8 33.8 ± 3.9 31.2 ± 3.3 28.6 ± 17.4

Ave % red attack 0 37.3 ± 3.9 11.0 ± 2.1 15.2 ± 2.6 14.7 ± 2.6 0

Ave % unattacked pine 98.3 ± 1.7 50.2 ± 7.4 49.5 ± 3.8 46.5 ± 3.7 52.3 ± 3.5 71.4 ± 17.4
 
A variety of insects and diseases were present in the surveyed stands.  However, the other 
single most prevalent mortality factor was the pine engraver beetle, Ips pini.   Ips pini 
builds up in numbers within MPB attacked trees and then moves into younger stands.  
The impact of Ips and other forest health agents affecting young stands was collected 
from the permanent sample plots.  The ground survey data collected on Ips is presented 
as presence/absence on a mapsheet and stands level rather than percent stems affected 
(Table 10).  Ips was recorded most frequently from 100 Mile House with 86% of 
mapsheets and 68% of stands having some level of attack (Table 10).  Quesnel and 
Central Cariboo also had a higher frequency of Ips than the other Districts, with 60% or 
more of stands affected to some level (Table 10). 
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Table 10. Incidence of Ips pini attack in 2006 ground surveys, by mapsheet and stand. 
 

 Total   
 # maps # stands # maps # stands % maps % stands 
District surveyed surveyed with Ips with Ips affected affected 
Nadina 25 37 1 1 4.0 2.7 
Vanderhoof 22 33 7 9 31.8 27.3 
Prince George 23 43 15 17 65.2 39.5 
Quesnel 22 50 18 30 81.2 60.0 
Chilcotin 21 21 9 9 42.9 41.3 
Central Cariboo 33 43 26 33 78.8 76.7 
100 Mile House 14 40 12 27 85.7 67.5 
Kamloops 3 8 1 1 33.3 12.5 
Cascades 6 15 0 0 0 0 
Ok Shuswap 6 16 1 1 16.7 6.3 

 

 
 

3. Permanent sample plots and biological assessments 
Twenty-four 0.25 ha permanent sample plots are now established throughout the core 
outbreak area (Table 11).  Location, in terms of the history of the outbreak and climatic 
conditions, are the most important attributes with respect to MPB attack in these stands.  
The total percent attack ranged from no attack to 82% in the Pelican FSR plot, Prince 
George District (Table 11).  Plots in older stands had the highest level of attack; however, 
even in very young stands, the percent green attack could be high and there was a marked 
increase in stands affected in 2006 from 2005.  Five of the 24 plots had stems attacked in 
2004 (grey attack) and this 3-year history of attack shows an interesting trend.  In all but 
one of these plots (Dragon Lake, Kinney Dam, Exeter Road, Pelican FSR) the attack is 
relatively high in 2004 and 2006 but low or absent in 2005.  One plot, Fish Lake in 
Quesnel District, suffered high levels of attack in 2004 and 2005, but no attack in 2006.  
Only five of the 24 plots had no 2006 MPB attack (Table 11).  The pattern of alternate 
year attack in some plots further supports the mass aerial movement of beetles into these 

Ips pini attack on young pine 
in Central Cariboo, showing 
heavy frass and sawdust 
around base of tree. 
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stands rather than in-stand building of populations.  Beetles are generated from attacked 
trees, but in far fewer numbers than move into these stands from surrounding infested 
mature stands.  Seventy-nine percent of the plots contained current MPB attack compared 
to 42% in 2005. 
 
Table 11. Summary for 24 permanent sample plots established and assessed between the 

fall of 2005 and late summer of 2006.  District names are: DQU-Quesnel; DCC-
Central Cariboo; DVH-Vanderhoof; DPG-Prince George; DMH-100 Mile House; 
DKA-Kamloops; DCS-Cascades; DNA-Nadina; and, DOS-Okanagan Shuswap. 
Location, age (years), BEC (biogeoclimatic ecosystem classification), stems per 
hectare (sph), treatment (natural regeneration, spaced, planted, pruned, fertilized), 
and the status of MPB attack in each plot is noted. 

 
      Percent MPB attack No % total 
District Location Age BEC sph treatment Current Red Grey attack attack 
DQU Dragon Lake 31-40 SBS dw 1 804 spaced 10.0 0.5 24.0 65.5 34.5 
DQU Fish Lake 31-40 SBS dw 2 880 spaced 0.0 44.0 12.6 38.2 56.6 
DCC McLeese Lake 26-30 SBS dw 2 1,244 spaced 0.0 27.7 0.0 65.0 27.7 
DVH Kinney Dam 26-30 SBS dw 3 1,280 spaced 58.1 0.0 1.3 34.3 59.4 
DPG Tagai Lake 20-25 SBS dw 2 1,568 spaced 3.6 47.9 0.0 45.3 51.5 
DPG Bobtail FSR 31-40 SBS dw 3 1,440 spaced 47.7 0.0 0.0 51.2 47.7 
DMH 500 FSR 20-25 SBS dw 1 1,316 spaced 34.2 0.0 0.0 65.8 34.2 
DCC Colpit Lake 20-25 IDF dk 3 1,420 planted 0.6 63.4 0.0 33.8 64.0 
DCC Strouse Lake 26-30 IDF dk 3 1,204 spaced 12.3 0.0 0.0 87.0 12.3 
DCC Meldrum Creek 31-40 SBPSxc 1,636 nat. regen 0.0 42.3 0.0 40.1 42.3 
DCC Spokin Lake 26-30 SBPSmk 1,228 spaced 19.5 0.0 0.0 80.5 19.5 
DMH Exeter Road 51-55 IDF dk 3 876 nat. regen 34.3 0.6 38.7 23.2 73.6 
DMH Borthwick FSR 26-30 SBS dw 1 1,160 spaced 71.9 0.0 0.0 27.0 71.9 
DMH Little Fort 41-50 IDF dk 3 1,432 nat. regen 0.6 62.9 0.0 36.2 63.5 
DPG Pelican FSR 51-55 SBS mw 1,420 spaced 20.6 0.3 60.6 17.4 81.5 
DKA Jamieson Cr. 26-30 MSdm2 836 Sp/Pr/Fe 73.6 0.0 0 26.3 73.6 
DKA Community Lks 31-40 IDFdk2 1,644 Spaced 40.3 11.0 0 48.0 51.3 
DCS Spius Creek 31-40  996 Sp/Pr/Fe 11.3 0.0 0 88.6 11.3 
DNA Binta Lake   1,460 Spaced 52.0 0.0 0 47.9 52 
DNA Wistaria 26-30 SBSdk 1,140 Planted 66.3 0.0 0 33.7 66.3 
DVH Kluskus Lake 20-25 SBSmc2 1,084 Spaced 0.0 0.0 0 100.0 0 
DQU Nazko 20-25 SBPS dc 1,208 Spaced 0.0 0.0 0 100.0 0 
DMH Chasm 26-30 IDFdk3 888 nat. regen 43.9 0.0 0 56.6 43.9 
DOS Blanc Road 31-40  948 Spaced 76.2 0.0 0 23.2 76.2 

 
In plots established in 2005, results show that 2006 attack occurred in those stands that 
did not have 2005 attack.  Stands, which had high levels of 2005 attack, did not receive 
much fresh attack in 2006.  The beetles that successfully emerged from the plot trees 
appeared not to remain in the stand.  Stands that showed successful MPB emergence 
varied in age, average stem diameter and level of attack.  The average number of galleries 
also did not vary greatly between trees with successful emergence and those where there 
was no emergence.  Woodpeckers seemed to be the greatest influence on emergence in 
these young stands.  This could be in part due to larvae being larger earlier in the season 
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in the young, thinner phloem trees than in adjacent mature stands.  Initially, the rate of 
mining by larvae in thin phloem is faster than in thick phloem, and this results in 
significantly larger individuals during second and third instars (Cole 1973; Amman and 
Cole 1983).  Young trees attacked by MPB slough bark and check very rapidly (pers. 
observations).  Generally, trees with more sloughing had a higher degree of checking 
(Table 12), but this could in part be due to the fact that it is easier to see the checking 
when bark has sloughed. 
 
Table 12. Observations from 2006 assessments of permanent sample plots noting degree 

of checking (0=none; L=light; M=moderate; H=high) and average percent of tree 
bole with bark sloughing. 

 
Fish Lake No. trees Checking Bark sloughing (%) 

No emergence 19 M 30% 
Emergence 26 L 13% 

 24 M 36% 
 19 H 46% 
McLeese Lake    

No emergence 40 L 0.4% 
Emergence 37 L 2% 

 7 M 8% 
 2 H 33% 
Tagai Lake    

No emergence 57 0-L 0 
Emergence 127 0-L 13% 

    
Little Fort    

No emergence 39 0-L 2% 
Emergence 164 0-L 1% 

  8 M 15% 
 
Mountain pine beetle requires a minimum bark thickness (about 1.5 mm) beneath which 
they construct their galleries (Safranyik and Wilson 2006).  When beetles attempt to 
excavate egg galleries in thin bark, they often break through to the outside (Safranyik and 
Wilson 2006).  This phenomenon was noted in many young stands with small diameter, 
thin barked trees.  The thin bark also dries out quickly, making it unsuitable for brood 
development.  The average phloem thickness of trees in 17 plots sampled ranged from 3.1 
± 0.1 mm to 6.3 ± 0.4 mm, from the Bobtail and Spius Creek plots, respectively (Table 
13).  There was no successful emergence from any trees in the Bobtail plot and since the 
Spius Cr. plot has only 2006 attack, emergence success is still unknown.  The number of 
gallery starts per square meter of bark ranged from 44/m2 to over 700/m2 (Table 13).  
Average gallery density ranged from 152.9 ± 3.8 galleries/m2 to 285.8 ± 5.1 galleries/m2, 
in the Little Fort and Colpit Lake plots, respectively (Table 13).  Many factors influence 
MPB fitness, including attack and larval density.  Raffa and Berryman (1983) determined 
that reproductive success of the MPB decreases at attack densities greater than 80 
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galleries/m2.  Extremely high attack densities such as observed in most young pine 
coupled with dry phloem, does not optimize survival of MPB brood. 
 
Table 13. Summary from 24 PSPS’s of the average number of gallery starts and the range 

(maximum and minimum) showing the number of trees sampled in each plot; 
percent trees with successful MPB emergence (number of red attacked trees in 
brackets); and, average bark thickness showing number of green attacked (2006) 
trees that were measured (N).  Only plots containing 2005 attack (red attack) 
could be assessed for galleries and brood emergence. 

 
 

   Gallery starts per m2 
% pine w 

emergence 

Ave. bark 
thickness (mm) of 
2006 attack trees 

Plot 
No. Plot Name Age 

No. 
trees (Avg. ± SE) Max Min 

(no. red attacked 
pine) N Avg. ± SE 

1 Dragon Lake 31-40  - - - 100 (1) 17 4.1 ± 0.2 
2 Fish Lake 31-40 85 154.2 ± 9.6 577.8 44.4 78.4 (88)   
3 McLeese Lake 26-30 84 157.1 ± 7.4 355.6 44.4 53.5 (86)   
4 Kinney Dam 26-30  - - - No 2005 attack 191 4.0 ± 0.9 
5 Tagai Lake 20-25 181 188.8 ± 6.8 533.3 44.4 69.0 (184) 11 3.5 ± 0.7 
6 Bobtail FSR 31-40  - -  No 2005 attack 159 3.1 ± 0.1 
7 500 FSR 20-25  - - - No 2005 attack 112 4.7 ± 0.1 
8 Colpit Lake 20-25 177 285.8 ± 5.1 533.3 133.3 12.0 (209) 2 4.5 ± 0.5 
9 Strouse Lake 26-30  - - - No 2005 attack 31 4.9 ± 0.2 

10 Meldrum Cr. 31-40 128 241.7 ± 5.8 400.0 88.9 19.4 (139)   
11 Spokin Lake 26-30  - - - No 2005 attack 47 4.7 ± 0.7 
12 Exeter Road 51-55  - - - 0.0 (1) 61 5.6 ± 0.2 
13 Borthwick 26-30  - - - No 2005 attack 193 4.6 ± 0.1 
14 Little Fort 41-50 211 152.9 ± 3.8 355.6 44.4 78.9 (218) 2 3.3 ± 0.3 
15 Pelican FSR 51-55  - - - 100 (1) 67 3.6 ± 0.1 

          
16 Jamieson 26-30  - - - No 2005 attack 151 4.3 ± 0.1 
17 Community Lk 31-40 44 266.7 ± 17.6 711.1 88.9 22.2 (45) 153 4.2 ± 0.1 
18 Spius Creek 31-40  - - - No 2005 attack 23 6.3 ± 0.4 
19 Binta Lake   - - - No 2005 attack 152 3.6 ± 0.1 
20 Wistaria 26-30  - - - No 2005 attack 164 4.6 ± 0.1 
23 Chasm-Clinton 26-30  - - - No 2005 attack 59 5.1 ± 0.2 
24 Blanc Creek 31-40  - - - No 2005 attack 212 4.1 ± 0.1 

 
Brood production from young pine was more successful in 2006.  Stands that have been 
spaced and/or fertilized are better hosts for MPB.  Collections made from adjacent young 
and mature stands in late March 2007 are compared in Table 14 for attack density 
(gallery starts) and population growth (R).  R values greater than 4 indicate expanding 
populations.  The average number of live larvae per sample and R values for young and 
mature trees sampled in the Lillooet TSA are comparable.  Attack density in young and 
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mature trees is within the optimal range for brood development (Raffa and Berryman 
1983) in the Kamloops and Spius/Edgar samples (Table 14).  Slightly higher attack 
densities occur in the young trees sampled in Lillooet and Range Creek.  The R values of 
immature trees are comparable to mature trees in the Lillooet and Community Lake 
samples but are significantly lower in the immature trees sampled in Jamieson/Barriere 
and the Merritt TSA (Table 14).  Very few live brood were found in the young trees 
sampled in Merritt.  Some sites have better brood survival, however, due to tree size 
(diameter and height), there is less suitable phloem for developing beetles; thus, the 
contribution to the MPB population is small. 
 
Table 14. Comparison of young and mature lodgepole pine listing the average number of 

gallery starts per m²; average number of live larvae per 15 cm² sample; average 
number of dead larvae per 15 cm² sample; percent larval mortality; number of 
trees sampled (N); and R value. 

 

TSA/site Age 
Ave. gallery 

starts/m2 
Ave. live 

larvae/15 cm2 
Ave. dead 

larvae/15 cm2 
% larval 
mortality N R 

Lillooet TSA Immature 153.3 ± 12.3 19.3 ± 3.1 25.9 ± 7.0 48.7% 10 6.3
Lillooet TSA Mature 146.7 ± 14.1 18.4 ± 2.2 35.4 ± 5.8 61.8% 10 6.4
     
Kamloops District    

Jamieson Creek Immature 68.9 ± 10.9 5.1 ± 1.1 0.1 ± 0.1 27.5% 10 4.7
Barriere Mature 91.4 ± 11.6 16.3 ± 2.7 2.4 ± 0.6 18.0% 10 10.0
     
Site E Immature 67.8 ± 9.2 2.9 ± 1.0 3.9 ± 0.9 62.5% 10 3.6
Community Lk. Mature 74.1 ± 11.0 6.1 ± 1.7 2.4 ± 0.8 33.9% 10 3.9

    
Merritt TSA     

Range Cr Immature 106.7 ± 22.2 1.4 ± 0.6 0 40.0% 5 1.0
Spius/Edgar Cr Mature 73.3 ± 13.0 26.4 ± 3.4 8.9 ± 1.1 28.8% 10 18.7

 
4. Verbenone trials 

Verbenone pouches were applied approximately 1-2 weeks prior to MPB emergence and 
flight.  All trials were assessed in late August-early September 2006.  Sixty-four to 126 
verbenone pouches per trial were deployed (Table 15).  The trials at Spokin Lake and 
Crater Lake are long-term fertilization trials (R. Brockley) and the Monte Lake trial is a 
long-term spacing trial (L. Maclauchlan).  The trial at Spokin Lake tests a range of 
densities, with and without fertilization.  The Crater Lake trial tests a range of rates and 
frequencies of fertilization.  The Monte Lake trial tests a range of densities.   
 
When there was low beetle pressure, and little movement of MPB into the trial site, the 
verbenone was relatively effective (Table 16).  However, at the two 100 Mile House, 
Spokin Lake and Monte lake trials, there was considerable MPB flight into the stands and 
therefore no difference was seen between the verbenone treated blocks and the untreated 
blocks (Table 16).  As we have observed in the rest of this study, MPB attack is a result 
of large aerial movement of beetles into these stands.  Therefore the pressure is very high.  
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The attack may be quite aggregated or as in the case of the Monte Lake trial, the entire 
stand was overwhelmed. 
 
Table 15. List of six verbenone trials established in 2006 in young stands.  Trial number 

followed by an asterisk (*) indicates that this was a previously established 
research trial.  The number of treatment replicates per trial and verbenone pouches 
per block is also listed. 

 

 Location 
No. treatment blocks and 

verbenone pouches per block Total verbenone 
Trial 1 100 Mile House 4 x 16 verbenone  64 
Trial 2 100 Mile House 4 x 16 verbenone 64 
Trial 3 Central Cariboo 4 x 16 verbenone 64 
Trial 4* Monte Creek 4 x 16 verbenone 64 
Trial 5* Spokin Lake 14 x 9 verbenone 126 
Trial 6* Crater Lake 11 x 9 verbenone 99 

 
Table 16. Results of six verbenone trials showing treatment (V=verbenone; C=control), 

total trees in each block, the percent light and mass attack, and the average 
percent mass attacked trees in treated and control blocks combined by trial. 

 
100 Mile Verbenone (Trial #1)   
  Total % light % mass  
Trial #1 Treatment trees attack attack Average percent attack 

1.1 V 30 20.0% 16.7% 23.1% 
1.2 V 51 2.0% 17.6% (verbenone treatment) 
1.3 V 69 7.2% 44.9%  
1.4 V 53 3.8% 13.2%  

Control 1 C 70 10.0% 25.7% 18.9% 
Control 2 C 66 3.0% 12.1% (no treatment) 

    
100 Mile Verbenone (Trial #2)      

2.1 V 92 13.0% 53.3% 35.0% 
2.2 V 81 8.6% 2.5% (verbenone treatment) 
2.3 V 48 2.1% 58.3%  
2.4 V 89 10.1% 25.8%  

Control  C 90 3.3% 18.9% 39.3% 
Control  C 82 3.7% 59.8% (no treatment) 

    
Central Cariboo (Trial #3)      

3.1 V 60 3.3% 0.0% 1.0% 
3.2 V 74 0.0% 2.7% (verbenone treatment) 
3.3 V 78 2.6% 0.0%  
3.4 V 83 0.0% 1.2%  

Control #1 C 74 4.1% 5.4% 2.7% 
Control #2 C 63 1.6% 0.0% (no treatment) 
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Monte Lake Trial #4 (Kamloops) 

  Treatment 
Total 
trees 

% light 
attack 

% mass 
attack 

Average percent 
attack 

Research 
Treatment 

A-4 V 110 34.5% 62.7% 57.26% 3m spacing
B-3 V 147 36.1% 49.7% (verbenone treated) 2m spacing
C-2 V 109 37.6% 60.6%  2.5m spacing
D-1 V 41 43.9% 56.1%  control
G-8 C 77 5.2% 93.5% 83.40% 3m spacing
J-9 C 123 10.6% 89.4% (no treatment) 2m spacing

L-10 C 119 20.2% 79.8%  2.5m spacing
M-14 C 48 29.2% 70.8%  control

 
Spokin Lake Trial #5 (Central Cariboo) 

  Total % light % mass    
 Treatment trees attack attack Average percent attack Stems/ha Fertilization 
1 V 107 0.0% 0.0% 27.1% 1600 NF 
2 V 140 4.3% 72.1% (verbenone treatment) 1600 F 
3 V 153 1.3% 30.7%  1100 NF 
5 V 158 1.9% 24.1%  600 F 
6 V 26 0.0% 0.0%  control  
7 V 151 0.7% 1.3%  600 NF 
9 V 120 2.5% 31.7%  1600 NF 
10 V 147 3.4% 69.4%  1100 F 
12 V 35 20.0% 17.1%  control  
14 V 138 0.0% 0.0%  1100 NF 
15 V 144 0.7% 0.0%  1600 F 
17 V 153 0.0% 7.8%  1100 F 
19 V 151 7.3% 66.2%  600 F 
20 V 157 8.3% 58.6%  600 NF 
        

18 C 59 5.1% 13.6% 36.2% control  
4 C 159 2.5% 56.0% (no treatment) 1100 F 
8 C 85 2.4% 1.2%  1600 NF 
11 C 126 1.6% 87.3%  1600 F 
13 C 163 3.1% 94.5%  600 F 
16 C 147 0.0% 0.0%  600 NF 
21 C 131 3.1% 0.8%  1100 NF 
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Quesnel Crater Lake Trial #6 (Quesnel) 

  Total % light % mass  Research 
No. Treatment trees attack attack Average percent attack Treatment 
2 V 139 0.0% 0.0% 0.0% 0N2 
3 V 178 0.0% 0.0% (verbenone treated) NB 
4 V 194 0.5% 0.0%  0N1 
5 V 187 0.0% 0.0%  Complete 
6 V 193 0.0% 0.0%  Complete 
7 V 190 0.0% 0.0%  0N2 
8 V 213 0.0% 0.0%  NSB 
9 V 213 0.0% 0.0%  NB 
10 V 188 0.0% 0.0%  Control 
11 V 185 0.5% 0.0%  Control 
12 V 196 0.0% 0.0%  0N1 
       
1 C 93 0.0% 0.0% 0.0% NSB 
13 C 175 0.0% 0.0% (no treatment) Control 
14 C 197 0.0% 0.0%  NSB 
15 C 185 0.0% 0.0%  Complete 
16 C 190 0.0% 0.0%  0N2 
17 C 190 0.0% 0.0%  NB 
18 C 174 0.0% 0.0%  0N1 

 
SUMMARY 
Mountain pine beetle attack in young stands has been occurring since about 2004 
(minimal attack was observed in 2003) with significant increases in geographic area of 
attack, number of stands attacked and severity of in-stand attack in 2005 and 2006.  
Young stands will continue to be at risk until the intensity of the outbreak in mature pine 
subsides in geographic areas surrounding these vulnerable younger age classes.  Already, 
many areas in the Vanderhoof and Quesnel Districts have seen reduced attack in 2006 
due to the prevalence of dead grey stands surrounding young stands.  However, as the 
outbreak intensifies in the central and southern portions of the Province, even higher 
levels of mortality can be expected.  The severity of attack appears greater in the 
Kamloops District with 2006 being the first year of significant mortality recorded in 
young stands.  As the beetle builds in surrounding mature stands and the aerial movement 
of beetles from severely infested forests to the north continues, the future risk is very 
high. 
 
Results from this study have been used to develop a risk model for predicting the 
probability and severity of MPB attack in young stands (FSP Project M075009).  In 2007 
the model will be compared to actual attack levels recorded and will be further calibrated.  
In addition, the model will be tested in the south to see if the same parameters are valid. 
 
Very young, small diameter pine are not as vulnerable as stands over 30 years old, 
however, we are still recording moderate levels of mortality throughout the outbreak area.  



FIA FSP Project Y072003: Maclauchlan and Brooks. Determining susceptibility of young pine stands to 
the mountain pine beetle, Dendroctonus ponderosae, and manipulating future stands to mitigate losses 
 

 27

Brood production is variable and quite susceptible to mortality from woodpeckers, drying 
phloem and temperature fluctuations, more so than in mature trees.  The numbers of 
beetles successfully emerging from attacked trees in young stands is relatively low and 
the resultant attack from these “resident” beetles is low.  The ultimate risk is from 
movement of beetles from adjacent outbreak areas in mature trees. 
 
With the high pressure from incoming beetles, protection of young stands with verbenone 
at the application rates recommended for mature stands is not effective.  Higher density 
of verbenone pouches in these stands should be tested. 
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