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Mountain pine beetle induced mortality in immature (≤60 years old) and transitional aged 

(61-80 years old) stands will cause a significant reduction in merchantable volume 

available for the mid-term timber supply. Given the hypothesized timber supply fall 

down, regeneration or secondary structure (Coates et al. 2006) in immature, transitional 

and unlogged mature age classes has the potential to contribute to the mid-term timber 

supply and reduce the effect of the timber supply fall down (Rakochy 2005, Pousette and 

Hawkins 2006). 

 

Restoration activities are problematic in immature stands for several reasons. Firstly, the 

Ministry of Forests and Range is responsible for restoration activities since these stands 

have been declared free growing. Secondly, the timber in immature stands will not be 

harvested (no revenue) due to its small size and poor wood quality for lumber (juvenile 

wood, large taper and branch size). It is possible that trees in immature stands can be used 

in biofuel initiatives. Thirdly, many restoration activities require clearing and 

reforestation. When clearing costs are coupled with reforestation costs many restoration 

activities become uneconomical especially when considering the size of the MPB 

affected area. Finally, other restoration activities such as under planting are problematic 

due to biotic factors, which include browsing and forest health agents. The development 

of alternative restoration strategies that balance the unique economical, ecological, and 

spatial aspects of MPB attack in immature stands is required. Recent studies target and 

recommend restoration activities that utilize residual stand structure and regeneration, 

and may offer the most economic and environmentally sound management strategies for 

mid term timber supply (Burton 2006; Coates et al. 2006). 

 

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). 

 

Stand level G&Y modeling which predicts the response of secondary structure to MPB 

attack is required to develop sound MPB mitigation strategies. SORTIE-ND is well 

suited for modeling post MPB stand dynamics in the central BC interior because it allows 

1) MPB attack to be simulated (multiple attack for stands re-surveyed); 2) simulation of 

existing regeneration growth; and 3) planting of seedlings. SORTIE-ND has been used by 

Coates et al. (2006) in a report to the Chief Forester which addresses secondary structure, 

MPB attack, and mid-term timber supply. 

 

This analysis used two sources of field data. The first is a large database that was created 

from 2005 to 2007 at UNBC by MPB research projects funded through CFS-MPBI and 

FIA-FSP. The second source of data is from measurements conducted in 2008 of 

secondary structure in the same stands as the first source. The primary focus in this report 

is on age class 2 to 4 stands (young: immature and transitional) with lesser emphasis on 

age class 5 to 8 stands (mature). All stands are southwest of Prince George and are 



primarily in the SBS dk, dw2 and dw3 biogeolcimatic subzones but a few are in the SBS 

mc2, mc3, mk1, wk1 subzones. 

 

The tree and regeneration lists in the 2005 – 2007 database were combined with the tree 

and regeneration lists collected in 2008. These two data sets significantly increased the 

sample size and allow: description of MPB attack and secondary structure, quantification 

of secondary structure by stand attributes, and tree lists for use in stand level growth and 

yield (G&Y) models.  Tree lists were constructed from the combined data and entered 

into aspatial SORTIE-ND parameter files. Preliminary modeling exercises demonstrated 

that there was little difference (+/- 5%) in SORTIE-ND outputs whether the tree list was 

spatial or aspatial. Therefore for ease of data collection and modeling all reported runs 

were aspatial. 

 

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. This is because more than 30 percent of the stands fall into the may 

need treatment category.  However, treatment applications must be formulated on a stand 

by stand basis. Practically, this means that each polygon must be visited (surveyed) 

before a management decision can be made. Also, in addition to the biological 

justification to treat or not treat a stand, the economic justification must also be 

considered. This is a major focus of year two of this project. 

 

Identified problem stands have: 

 marginal stocking (below Prince George Stocking Standards for SBS subzone and 

site series) 

 clumpy distribution of secondary stand structure 

 forest health issues in the secondary stand structure (e.g., mistletoe) 

 undesirable species composition (e.g., subalpine fit and broadleaved species) 

 small piece size 

 marginal stand yield for mid term timber supply (< 250 m
3
 per ha) 

 high attack rates 

 poor quality secondary stand structure 

 high density (age class 3 - fire origin stands) 

 

Five treatment options were considered in this analysis and include thinning, fertilization, 

harvest and plant (age class 8) or no treatment; leave for pulp or bioenergy feedstock.  

Treatments would be carried out to improve stand volume and piece size or to shorten the 

time to rotation age. 

 

There are several concerns, however, including the uncertainty surrounding desirable 

future forest products as well as the cost of treatment versus return on investment.  It 

should be noted that all healthy stems and not well-spaced stems were used in the 

analysis.  There are also several limitations in SORTIE-ND.  Black spruce and Douglas-

fir are combined with interior spruce and cottonwood and birch is combined with aspen; 

interior spruce and aspen have somewhat different growth curves than the species 



combined with them in the parameter files.  Because the number of black spruce, 

Douglas-fir and broadleaves is small, pooling may be a suitable approach at this time. 

However, it may be beneficial to develop response curves for these species in the future.  

Seedling and sapling mortality was also underestimated in the model. 

 

Ongoing and Future Work 

 

SORTIE-ND parameter files also need to be updated to more accurately predict future 

forest conditions.  This is currently in progress.  Release data will be used to parameterize 

the SORTIE-ND MPB Sub Boreal Spruce module. SORTIE-ND simulations will be 

conducted for 4 scenarios: leave the stand alone; remove only the pine; remove the pine 

and under (fill) plant; and clear cut and plant.  

 

An economic decision matrix based on SORTIE-ND G&Y outputs will be created to 

compare MPB mitigation strategies from an economic perspective.  
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