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Executive Summary 

 
 
Project Objectives 
 
The 2006/2007 fiscal year objectives were to:  

i) describe affects of MPB on young age class stands in the SBS mk1, vk, and 

mw 

ii) detail MPB attack and stand dynamics in young age class 1, 2, and 3 pine 

leading stands in the SBS sub-zones in the Willow and Bowron Drainages 

(sub-zone and site series specific) 

iii) develop restoration scenarios for different levels of MPB attack and advanced 

regeneration in the SBS (sub-zone and site series specific) 

iv) provide current parameters (assumptions) of young pine stands for use in 

timber supply analysis in different SBS sub-zones 

 
Management Implications 
 
British Columbia’s lodgepole pine (Pinus contorta Dougl. Ex Loud. Var. latifolia 

Engelm.) forests are experiencing the largest recorded mountain pine beetle outbreak 

(B.C. Ministry of Forests. 2006). It was predicted that only mature stands were to be 

affected with attack rates of about 80 percent in age class 5 and older and attack rates of 

about 50 percent in age class 4. It was not predicted that immature stands (age classes 1 

to 3) would be attacked (Eng et al. 2004, 2005).  

 
The Prince George Timber Supply Area’s Allowable Annual Cut (AAC) is predicted to 

fall below 75% of the pre – Mountain Pine Beetle (MPB) AAC by approximately year 

2013 (Eng et al. 2005, Pousette 2006). The post MPB epidemic estimated cut is based on 

several assumptions: 



  

i) oldest attacked stands are harvested first 

ii) only mature stands are affected with attack rates of about 80 percent in age 

class 5 and older and attack rates of about 50 percent in age class 4 

iii) no attack in age classes 1 to 3  

iv) regeneration delay of 15 years in areas not logged 

v) a shelf life of 10 years with 5 years for sawlogs (Eng et al. 2004, 2005) 

 

The high levels of attack in age class 1, 2, and 3 stands have invalidated timber supply 

projections for the Prince George TSA. Management options which aim to reduce the 

negative impacts of the MPB attack in immature stands have the potential to positively 

affect the mid-term timber supply (Rakochy, 2005).  

 

The extent of MPB attack on younger stands is a crucial component for: timber supply 

considerations, planning for restoration activities on unlogged stands, and determining 

and planning for social impacts on affected communities (Pers. Com. J. Snetsinger, BC 

Chief Forester, December 2004). Young stand data collected by this project describes: 

i) residual stand structure after MPB attack 

ii) regeneration in MPB affected stands in a range of SBS sub-zones 

iii) MPB attack levels in young stands (age class 1 to 4) 

 

This information is necessary for developing cost effective and ecologically sound 

management strategies. Without young stand data, solutions that address the complex 

issues surrounding the MPB epidemic will not be complete and will potentially fail.  

 
Project Start Date and Length of Project 
 
This project commenced on April 1, 2006 and is scheduled to end on March 31, 2008. 

Polygon selection and reconnaissance of candidate stands began in April 2006. Plot 

establishment surveying commenced in July 2006 and ended in February 2007. Re-

measurement of temporary sample plots, established in project M06-5002, commenced in 

August 2006 and ended in February 2007. 



 
 
 
Former Projects  
 
Previous mountain pine beetle projects, which support this study, commenced in April 

2005 and ended in March 2006 (Table 1). These projects were initiated and administered 

by the UNBC Mixedwood Ecology and Management Program. 

 

Table 1: Mountain Pine Beetle Projects: 2004 to present 
Project Completion Date Title 
M065002 March 31, 2006 Success Rate of MPB (Mountain Pine Beetle) 

Attack in Young Stands 
Y061021 March 31, 2006 Stand to Landscape Level Effects of the 

Mountain Pine Beetle (MPB) Outbreak in 
Central British Columbia 

CFS MPBI 8.23 March 31, 2006 Stand Level Effects of the Mountain Pine Beetle 
Outbreak in the Central BC Interior. 

CFS MPBI 8.59 March 31, 2008 Temporal Composition and Structure of Post-
beetle Lodgepole Pine Stands: Regeneration, 
Growth, Economics, and Harvest Implications 

 
 
Methodology 
 
Candidate polygons were identified from forest cover maps and listed in an excel 

database. Polygons, southeast of Prince George, were randomly selected from the list, 

and a reconnaissance was undertaken in age class 1 to 8 stands to determine if they met 

the following sampling criteria:  

i) lodgepole pine leading; age class 1 to 8 (age class 1, 0 – 20 years; age class 2, 

21 – 40 years; age class 3, 41 to 60 years, 61-80 years, 81-100 years, 101-120, 

and 121-250 years) 

ii) within the SBS wk1, mk1, vk, and mw biogeoclimatic sub-zones; and less 

than 1 km from an access point (Rakochy 2005) 

 

A minimum of 3 and a maximum of 5 temporary sample plots (TSP) were established in 

each polygon (stand). TSP’s were established 50 meters from any given base line (road, 

timber type, or age class change) and were spaced every 50 m along the transect. Plots 



were shifted an additional 25 m along the transect when unsuitable TSP sites were 

encountered. Unsuitable sites included NCBr areas, old skid trails, openings, creeks, 

swamps, and distance to various base lines.  

 

Forest cover polygon number, Global Positioning System (GPS) location, site series, site 

index, macro slope, and macro aspect were used to identify and characterize each TSP. 

Data collected in each TSP was crown closure using a spherical densitometer, mature tree 

(diameter at breast height (dbh) at 1.39 m ≥ 7.5 cm) species, mature tree dbh, mature tree 

vigor or stage of MPB attack, relative crown position (dominant, co-dominant, 

intermediate, or suppressed), and wildlife-danger tree classification as detailed in 

Rakochy (2005).  

 

Tree cores and heights from the site tree of each plot were used to confirm stand age and 

productivity (SI50). A smaller 3.99 m radius (50 m2) plot with the same plot center as the 

larger mature tree plot was used to collect regeneration (natural or artificial) information 

in each TSP. Seedlings were identified as being  < 1.39 m in height while saplings are  ≥  

1.39 m in height, with a dbh less than 7.5cm. Regeneration was assessed as recently dead, 

healthy, or moribund: not likely to survive to the next stage. The species composition and 

percent cover of the shrub layer within the regeneration plot was described. Species and 

percent cover of the forest floor vegetation in the TSP was described in a 1 m by 1 m 

quadrant located where the crown closure was taken. Species and percent cover was 

recorded.  

 
Project Scope and Regional Applicability 
 
The 2006/2007 fiscal year field work collected stand characteristics and assessed the 

affects of MPB in young (age class 1 to 3) and mature pine (age class 4 to 8) dominated 

stands located in the southeast portion of the Prince George TSA. Data collected provides 

a snapshot of age class 1 through 8 stand characteristics after the 2006 MPB flight. 242 

and 152 Temporary Sample Plots (TSP) were established in young and mature stands. 

TSP’s are scattered across the study area which included Tree Farm License 53 and the 

Bowron and Willow River drainages. TSP’s are located in the SBS wk1, mk1, vk, and 



mw and are representative of 29 percent of the Prince George TSA (Haag and Wells, 

2006). 

 

Outcomes of this project will be applicable to the Prince George Forest Region, as well as 

many other MPB affected regions throughout the province. The data collected can be 

utilized to improve the accuracy of future timber supply projections in the Prince George 

TSA. It can also assist Prince George Forest Region managers to direct harvesting (age 

class 3 and older) and silvicultural activities in age class 1, 2, 3, and 4 stands to best 

mitigate the affects of the MPB on midterm timber supply. The variability of MPB attack 

at the stand level demonstrates that management strategies are required to be developed 

on a stand by stand basis.  

 

Preliminary analysis indicates that MPB attack is weakly related to sub-zone and site 

series. Since attack is not significantly affected by sub-zone and site series, the 

development of broad based management strategies and decision making tools could be 

applied throughout the MPB affected area and would further enhance the regional 

applicability of this study.   

 
Interim Results and Conclusions 
 
Significant variation between attack rates exists throughout the study area. 

Approximately 8 percent of lodgepole pine were attacked in age class 1, 50 percent were 

attacked in age class 2, and 51 percent were attacked in age class 3 (Table 2). On average, 

greater than 72 percent of the lodgepole pine trees in age class 4 to 8 are attacked after 

the 2006 beetle flight (Table 2).  

 

 

 



Table 2: MPB attack by age class 

 Pl Only All Tree Species 
Age 

Class 
Mean % 
Attack 

SE 
Attack 

SD 
Attack 

Mean % 
Attack 

SE 
Attack 

SD 
Attack 

1 8.1 0.7 27.3 7.4 0.7 26.1 
2 50.5 1 50 41.8 0.9 49.3 
3 51.2 2 50 38.1 1.6 48.6 
4 71. 7 4.8 18.5 46.2 3.7 14.3 
5 80.7 5.7 16.2 44.9 8.0 22.6 
6 79.3 10.0 22.3 45.2 9.7 21.6 
7 91.6 3.4 9.5 27.9 3.1 8.7 
8 91.0 3.0 12.5 26.3 2.3 9.4 

 

In age class 1 to 3 stands, the mature layers were pine dominated and attack was 

primarily green. This indicates that MPB is moving into larger diameter trees in immature 

stands. It is highly possible that final attack rates after the epidemic will be much higher 

than values found in 2006 (Table 3). Attack rates in mature lodgepole pine leading stands 

are not likely to increase significantly because few un-attacked pine remain. 

 

Table 3: Mean MPB attack in re-measured stands on lodgepole pine trees 
Age 

Class 
Mean 2005 
Attack (%) 

SD 05 
Attack 

Mean 2006 
Attack (%) 

SD 06 
Attack 

Change in 
Attack (%) 

1 2 14.1 2 12.7 0 
2 30.1 46.2 50.8 50 20.7 
3 54.7 49.8 72 44.9 17.3 
4 46.6 49.9 61.7 48.7 15.1 
5 50.4 50.1 71.1 45.4 20.7 
6 52.6 50.1 77.2 42 24.6 
7 68.4 46.6 82.7 37.9 14.3 
8 77.4 41.9 80.6 39.6 3.2 

 

Currently, age classes 1 to 3 have greater than 600 stems per hectare (sph) of live species. 

With continued attack, a large portion of the tree layers (>7.5 cm dbh) in immature stands 

may not meet minimum stocking levels (> 600 sph of live conifers). On average, the 

regeneration layers were stocked when quality and spacing was not considered. Age 

classes 4 to 8 have greater than 600 stems per hectare of live species in the tree layer. The 

species composition and amount of regeneration in mature stands was highly variable. On 



average the regeneration layers in mature stands were stocked with greater than 688 sph 

of pine and hybrid spruce (Table 4). Stand management activities combined with accurate 

forest inventory of age class 1 to 8 stands will provide forest managers with operational 

solutions to reduce the impact of the MPB epidemic on the mid-term timber supply in the 

Prince George TSA.  

 

Table 4: Regeneration by Age Class 

 All Species 1 Pl and Sx 
Age 

Class Mean (sph) SE SD Mean (sph) SE SD 
1 2452.0 243.0 2694.9 1687.8 194.8 2160.4 
2 3964.7 499.1 7317.9 2168.4 237.6 3484.3 
3 7549.2 1518.8 12054.7 5536.5 1222.9 9706.3 
4 3153.6 458.4 3807.6 1260.9 217.9 1810.2 
5 2735.0 448.7 2837.6 1305.0 347.8 2199.8 
6 2904.8 478.6 2193.3 838.1 329.7 1510.8 
7 5150.0 777.7 4918.4 460.0 249.8 1580.1 
8 4568.3 387.2 3506.1 687.8 195.2 1767.5 

1 Includes Ac, At, Bl, Ep, Cw, Fd, Hw, Pl, Sb, and Sx 
 

To date, weak correlations have been found between levels of MPB attack and diameter, 

stand age, density, and site productivity. These weak correlations suggest that stand or 

lower level attributes may be more important than landscape level attributes for MPB 

attack and subsequent regeneration. Findings indicate that management prescriptions and 

decisions may be most effective if they are developed at the stand level.  

 
Contact information 
 
For further information, please visit the UNBC Mixedwood Ecology and Management 
Program website: http://mixedwood.unbc.ca  
Contact: Chris Hawkins 
University of Northern British Columbia 
Telephone: 250-960-5614 
Email: hawkinsc@unbc.ca 
 
 
 
 

http://mixedwood.unbc.ca/
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