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The objectives of this study were to: (1) identify stands that will contribute volume to the 

mid-term timber supply as saw logs, biofuel or pulp, (2) identify stands that contribute to 

future forest resilience (resistant to insects and disease, adaptable to/tolerant of climate 

change, increase biodiversity) and (3) identify stands that require treatment in order to 

meet mid-term timber supply objectives or to increase volume and/or piece size at 

projected rotation age (PRA). 

 

Mountain pine beetle (MPB) attack was highly variable at the stand and landscape levels. 

Therefore, various treatments will have to be applied across the landscape depending on 

the level of attack, the volume and quality of secondary stand structure as well as a stands 

ability to contribute to future forest resilience and meet future forest product demands.  It 

is important to note that the mid-term timber supply can only come from what is 

currently growing. A treatment option aimed at harnessing the growth potential of the 

saplings and residual mature trees is the only action capable of increasing stand yield for 

the midterm timber supply.   

 

In older age class pine leading stands there has been a marked increase in species 

diversity, which may lead to more management options.  However, what are the impacts 

of leaving dead pine trees, particularly in the older (5-8) age classes on site:  

 Increased risk of wildfire 

 Worker safety issues/concerns 

 Future harvesting difficulties? 

 

The results of this study suggest that very little intervention is required in older stands 

(age class 5 to 8); whereas moderate intervention is required in age class 2 stands. 

Conversely, age classes 3 and 4 stands appear to be the problem age classes; requiring the 

most intervention (Table 1). This is because more than 30 percent of the stands fall into 

the may need treatment category: not a clear decision. Therefore, treatment applications 

must be formulated on a stand by stand basis.   

 

The objectives of this report are to: 

 Describe secondary stand structure in post-MPB attacked stands 

 Describe the predicted response of secondary stand structure 

 Use stand level G&Y modeling (SORTIE-ND) to predict the response of secondary 

structure to MPB attack to develop sound MPB mitigation strategies. 

 Identify stands most suitable for retaining for midterm timber supply or future forest 

resilience (appendix); 

 Identify stands which require restoration / treatment (appendix) 

 

Table 1 summarizes the stands surveyed by age class and based on SORTIE-ND 

projections identifies the number of stands which require treatment versus those that may 

need treatment (modeling outcome is not clear and more information is needed on release 

of secondary structure after MPB attack) or require no treatment. 



Table 1: Summary of stands sampled in 2008. 

Age Class # of Stands 

Sampled 

No Treatment 

Required 

May Need 

Treatment 

Treatment 

Required 

2 39 27 (69%) 7 (18%) 5 (13%) 

3 13 6 (46%) 4 (31%) 3 (23%) 

4 20 11 (55%) 8 (40%) 1 (5%) 

5 5 4 (80%) 0 1 (20%) 

6 4 3 (75%) 0 1 (25%) 

7 5 5 (100%) 0 0 

8 5 4 (80%) 1 (20%) 0 

 

A summary of the secondary stand structure in post-MPB attacked stands, predicted 

response and treatment requirements follow by age class. 

 



Age Class 2 

Age class 2 stands (21-40 years old) experienced 24-90% MPB attack.  Secondary 

structure in these stands provides greater species diversity for future forest resilience and 

biodiversity.  This secondary structure, consisting of residual mature and saplings, 

provides adequate stocking and will provide sufficient volume at PRA to contribute to 

mid-term timber supply.  However, treatment may be required in some stands if: (1) the 

stand is marginally stocked with mainly pine and spruce trees; (2) the secondary structure 

has a clumpy distribution; (3) other forest health agents reduce secondary structure 

density; and (4) attack creates undesirable species composition post-beetle.  Furthermore, 

stands with higher levels of attack may need assessments to determine the volume, 

spacing and quality of residual mature stems and saplings; as sapling growth will be key 

to producing sufficient volume to contribute to mid-term timber supply in these stands. 

 

 
Figure 1: Stand 512 (AC2) 



Age Class 3 

Age class 3 stands (41-60 years) in the Prince George TSA are largely fire origin stands 

which naturally regenerated at high densities and unless treated still have high densities 

compared to other age classes.  These stands experienced 26-78% MPB attack.  The MPB 

thinned from above leaving high density Pl leading stands with small piece size and poor 

crown ratios.  Most of these stands could benefit from treatment (thinning and 

fertilization), but it is not required.  The best treatment may simply be to postpone 

harvest.  Alternatively, fiber from these stands could be used for pulp or bioenergy 

feedstocks. 

 

 
Figure 2: Stand 604 (AC3) 



Age Class 4 

Age class 4 stands (61-80 years) experienced 40 to >90% attack.  However, most of these 

stands are stocked with residual mature trees.  The present size and density of the residual 

mature trees in these stands will determine future piece size.  Some of these stands have 

low species diversity.  If stands are largely pine, there are essentially two options: (1) log 

now and plant with a suitable mix of species, or (2) wait 20-30 years and harvest 250-

300m
3
 per ha. 

 

 
Figure 3: Stand 501 (AC4), note the secondary structure under the dead canopy. 

 



Age Class 5 

Age class 5 stands (81-100 years) experienced 54-94% attack.  Many of these stands 

underwent a species shift from Pl leading to Sx leading; which has benefits for future 

forest resilience, biodiversity and stand value.  Although residual mature trees will 

provide larger piece sizes at rotation than those found in the younger age classes, many 

residual mature trees in these stands are of small diameter and of poor quality.  Only 

good quality secondary stand structure can contribute to the mid-term timber supply.  

Also, residual mature and sapling stocking levels will have to be determined at the stand 

level because 60% of the stands surveyed were not stocked after MPB attack.  Model 

projections suggest that these stands will be stocked when they reach 250m
3
/ha in about 

20 to 35 years. 

 

 
Figure 4: Stand 125 (AC5), the pine in the understory ranges from poor to good 

quality. 

 



Age Class 6 

Age class 6 stands (101-120 years) experienced 59-93% attack.  Although many of these 

stands have low residual mature densities, they have high sapling densities and as a 

result, many of these stands are considered stocked when saplings are included.  These 

stands will also contribute to future forest resilience as approximately half of the stands 

have shifted to Sx leading.  Many of these stands will contribute to the mid-term timber 

supply without treatment; however, some treatment may be warranted to increase piece 

size. 

 

 

 

 
Figure 5: Crowns of severely attacked (AC5) pine. 



Age Class 7 

Age class 7 stands (121-140 years) experienced 70-100% attack.  These stands are largely 

stocked with residual mature trees and saplings.  These stands will contribute to the mid-

term timber supply without treatment because these stands support adequate volume and 

piece size.  These stands will also contribute to future forest resilience and biodiversity 

because many of them have shifted from Pl leading to Sx leading.  

 

 
Figure 6: Stand 195 (AC7) a low quality site, most of the residual stems are spruce 

rather than pine. 



Age Class 8 

Age class 8 stands (141-250 years) experienced heavy attack (75-100%).  Although Pl 

residual mature trees have low vigor and are of poor quality, non-Pl residuals (largely Sx) 

are vigorous and are of good quality which will benefit future forest resilience and 

biodiversity.  Although saplings may increase stand densities, secondary stand structure 

assessments will have to be carried out to determine stocking in some stands.  However, 

these stands will contribute to the mid-term timber supply without treatment. 

 

 
Figure 7:  Stand 648 (AC8), secondary structure is primarily spruce with a few 

dominant pines in the overstory. 

 

 

More detailed reports for all age classes can be found on the UNBC Mixedwood Ecology 

and Management website (http://mixedwood.unbc.ca/index.html).  

http://mixedwood.unbc.ca/index.html

