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Abstract 
 
The current infestation of lodgepole pine (Pinus contorta var. latifolia Dougl.) trees by 

mountain pine beetle (Dendroctonus ponderosae Hopkins) has been estimated to have 

affected over 10 million hectares in British Columbia. After the 2007 flight, more than 600 

million m3 of mature pine had been killed. Estimates of the amount of regeneration and rates 

of growth in stands following MPB attack are critical for: (1) forecasting the long-term 

prospects of these stands; (2) selecting stands for silvicultural treatments to improve yield; 

and (3) forecasting impacts to hydrology, habitat, and vegetation types as a result of MPB 

attack. A number of research projects were initiated, in different areas of the central and 

southern interior of BC, to measure and model regeneration and growth following MPB 

attack. The workshop and field tour: (1) permitted growth and yield research to be shared by 

the forestry community; (2) provided a synthesis of the knowledge acquired through these 

research projects; (3) should promote the use of this information; (4) helped identify 

knowledge gaps; and (5) should encourage collaborative research. Also, documentation of 

what data has been collected and by whom will facilitate use of these data for these and other 

purposes. The summary and posting on the UNBC Mixedwood website 

(http://mixedwood.unbc.ca) of the knowledge and knowledge gaps document as well as the 

data documentation makes the information readily available. The synthesis article submitted 

to the applied forestry journal BC Journal of Ecosystems Management when published 

should be a key reference for management of retained MPB attacked pine stands. 
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1.0 Introduction 
 
The mountain pine beetle (Dendroctonus ponderosae Hopkins) (MPB) is the most damaging 

biotic disturbance agent in mature lodgepole pine (Pinus contorta Dougl. ex Loud. var. 

latifolia Engelm.) stands throughout British Columbia.  The MPB in combination with 

associated blue stain fungi attacks less vigorous lodgepole pine and kills them (Waring and 

Pitman 1985). Typically the MPB attacks larger trees with diameter at breast height > 20 cm 

(Amman et al. 1977) and ages above 60 years (Shore et al. 2006). However, the current MPB 

epidemic is more widespread and severe than past outbreaks. MPB attack younger stands 

(even < 20 years) if there are no mature pines to attack (Maclauchlan 2006; Hawkins et al. 

submitted). Extended cold weather generally is the only process responsible for beetle 

mortality, but such weather has not occurred in the interior of BC over the last 10 years 

(Carroll et al. 2004). This scenario combined with the abundance of mature lodgepole pine 

created ideal conditions for the rapid spread of the MPB (Taylor and Carroll 2004). 

 The current infestation of lodgepole pine forests in BC by the MPB is the largest 

outbreak since the arrival of European settlers (Eng et al. 2005). The current infestation of 

lodgepole pine trees by the MPB has been estimated to have affected over 10 million 

hectares and killed more than 600 million m3 of mature pine in BC (Westfall and Ebata 

2008). Therefore, MPB is a major factor regulating stand dynamics of lodgepole pine forests 

throughout the British Columbia interior. 

 MPB mortality emulates a thinning from above (Roe and Amman 1970). Forest 

changes will primarily be related to the MPB induced mortality (Hawkes et al. 2004, 

Stockdale et al. 2004) and abundance and condition of advanced regeneration (Heath and 

Alfaro 1990, Dale et al. 1998) or secondary structure (Coates et al. 2006). As attacked trees 

die and more light reaches the forest floor, residual trees (Romme et al. 1986; Heath and 

Alfaro 1990; Alfaro et al. 2004; Axelson et al. 2009), advanced regeneration (Cole and 

Amman 1980, Waring and Pitman 1985) and understory vegetation (Stone and Wolfe 1996) 

should display enhanced growth rates. According to Thompson et al. (2007), release which 

results from sudden death of healthy canopy trees, as seen in the current MPB epidemic, 

should result in a more rapid and prolonged release response compared to release that occurs 

following slow death of canopy trees such as from root rot. 
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 Due to the huge loss of potential timber volume to the MPB, the BC Ministry of 

Forests and Range (2004a) increased the allowable annual cut (AAC). However it was 

suggested that 200 million m3 of MPB attacked timber would remain unsalvaged throughout 

BC (Pedersen 2003, 2004; Hawkes et al. 2004; Ministry of Forests and Range 2004a, b). The 

major reasons for unsalvaged stands are (1) low feasibility for salvage (accessibility, 

location, management objectives, lack of milling capacity, economic factors) and (2) 

ecological concern. It is suggested that salvage harvesting activities undermine many 

ecosystem benefits (Lindenmayer et al 2004).  The major ecological consequences for 

salvage harvesting activities are (1) negative impacts on biological diversity as different 

biological components benefit from each other’s presence; (2) impairment of ecosystem 

recovery; and (3) the maladaptation of some taxa to the interactive effects of two disturbance 

events (MPB and logging) in rapid succession (Lindenmayer et al 2004). Moreover, poorly 

planned and executed large-scale salvage operations have significant negative effects on a 

variety of forest values including hydrological regimes at various scales (Foster et al. 1997; 

Lindenmayer et al 2004). Therefore unsalvaged stands are not only important for ecological 

restoration but they also provide a unique opportunity to establish permanent sample plots 

(Griesbauer and Green 2006) which can reshape our knowledge concerning the regeneration 

and stand dynamics under complex conditions following the MPB outbreak.  

 It is important to understand forest dynamics as natural regeneration can be valuable 

as a progenitor of new stands. Advanced regeneration is typically the major source of canopy 

replacement and change of forest structure under natural or unmanaged conditions following 

MPB attack (Veblen et al. 1989; Morin 1994). It plays an important role for ecological 

processes, hydrologic recovery, visual quality and wildlife habitat.  Advanced regeneration 

and understory vegetation often called secondary structure (Coates et al. 2006), display 

enhanced growth rates after the death of MPB infested trees as the amount of light reaching 

the forest floor increases (Cole and Amman 1980; Waring and Pitman 1985; Stone and 

Wolfe 1996). The rate of release and subsequent stand dynamics after MPB attack are still 

poorly understood (Veblen et al. 1991, Stockdale et al. 2004) and documented through the 

use of dendroecological reconstruction. Alfaro et al. (2004) showed that in a period of 120 

years three release events occurred in response to MPB attack with an average duration of 

13.8 years and 42.3 year interval between outbreak events. Pine and non pine species showed 
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a similar release response. As a result, estimates of the amount of regeneration and rates of 

growth in stands following MPB attack (release) are critical for: (1) Forecasting the long 

term prospects of these stands; (2) Selecting stands for silvicultural treatments to improve 

yield; and (3) Forecasting impacts to hydrology, habitat, and vegetation types as a result of 

MPB attack. 

 Following the most recent MPB epidemic, a number of research projects were 

initiated, in different areas of the northern and southern Interior of BC, to measure and model 

regeneration and growth following MPB attack (see project linkages). These projects 

collectively cover many of the Biogeoclimatic Ecological Classification (BEC) zones 

affected by MPB, as well as representing a geographical distribution of sampled sites. The 

research also covers a range of topics around regeneration and growth following MPB attack, 

including: (1) Estimating the number and types of regenerating trees based on residual 

overstory trees;(2)  Modeling the light environments; and (3) Modeling recruitment and 

growth. For a number of these research projects, data collection is completed.   

 

1.1 Objectives 

 

The overall objective of this project is to: 

♦ Summarize the knowledge gathered by the many recent MPB research projects 

and identify the knowledge gaps on regeneration and growth following MPB 

attack. This information should be available to practitioners, managers, and 

researchers for:  

o use of research in management decisions;  

o identifying research needs; and  

o prioritizing further research in this area.  

Also, documentation on the data collected must be written, before this information is 

lost. 

 

The first year (2008-2009) objectives were to: 

1. Disseminate research results on regeneration and growth following MPB attack to 

practitioners and researchers (MPB G&Y Workshop); 
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2. Facilitate collaboration among researchers and practitioners (MPB G&Y field day); 

3. Post popular summary of presentations on UNBC Mixedwood Ecology and 

Management website; 

4. Summarize knowledge and knowledge gaps (distribute to researchers and 

practitioners for comment); and  

5. Document data collected for these research projects for possible future use (distribute 

to researchers for comment). 

 

The second year (2009-2010) objectives were to: 

1. Post summary of knowledge and knowledge gaps on UNBC Mixedwood Ecology and 

Management web page; 

2. Synthesize document for submission to Forestry Chronicle or Journal of Ecosystem 

Management; and 

3. Post summary of projects (data collection protocols, data collected, population 

sampled, custodian of the data) by BEC on UNBC Mixedwood Ecology and 

Management website. 

 

The long term (beyond scope of this project) objectives are to: 

1. Provide a synthesis of the knowledge acquired through these research projects; 

2. Identify knowledge gaps; 

3. Promote the use of this information; 

4. Encourage collaborative research. 

 

2.0 Methods 

 

This project links to a number of research projects carried out on MPB affected forests across 

BC. The project involves four components. For each component, a number of steps were 

followed to obtain the deliverables in Year 1, and subsequent final documents in Year 2. 

 

1) One-Day Workshop 
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A one-day workshop was held at UNBC in Prince George on September 23, 2008. Six 

presentations were made by speakers from the Ministry of Forests and Range, the Canadian 

Forest Service, UBC and UNBC. A question/discussion period followed each of the 

presentations. Three posters were also presented. A consultant was hired to take notes and 

prepare the synthesis document. Popular summaries of the presentations were posted on the 

UNBC Mixedwood Ecology and Management (MEM) website: http://mixedwood.unbc.ca  

 

2) One-Day Field Tour 

A field tour was held on September 24, 2008. The tour made four stops northeast of Prince 

George. The sites were chosen to represent a sub-sample of the existing stands on the 

landscape. The stands exhibited varying levels of MPB attack and a variety of secondary 

stand structure. The purpose of the field tour was to view secondary stand structure in MPB 

attacked stands and initiate discussion surrounding the current state of knowledge and 

knowledge gaps. The consultant recorded the discussion at each of the stops to incorporate 

into the synthesis document. The document is posted on the UNBC MEM website: 

http://mixedwood.unbc.ca 

 

3) Document Summarizing the State of Knowledge and Knowledge Gaps 

Using the discussions in the one-day workshop and field tour, as well as research results 

presented, the consultant will begin to synthesize the state of knowledge and knowledge gaps 

regarding regeneration and growth following MPB-attack, models used and modeling 

initiatives, and identify knowledge gaps. After review, changes will be incorporated into the 

document. The knowledge gaps document was posted on the UNBC MEM website: 

http://mixedwood.unbc.ca 

 

4) Documentation of Data 

The consultant will work with researchers and prepare documentation summarizing the data 

collection protocol (variables measures and measurement procedures), population sampled, 

initial findings, custodians of the data, and their contact information. After review of the draft 

data document, changes were incorporated into the document. Data sources were also 
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summarized in the synthesis’ document. The data document has been posted to the UNBC 

MEM website: http://mixedwood.unbc.ca 

 

5) Synthesis Article 

A synthesis article was drafted by the consultant, working with researchers, for submission 

and consideration of as a professional article in the applied journal BC Journal of Ecosystems 

Management.  

 

3.0 Project scope 

 

Knowledge of the release response of regeneration (secondary structure) after MPB attack is 

fundamental to stand level modeling of stand dynamics of non-salvaged MPB stands.  Of the 

10+ million MPB affected hectares, about 25 % will not be logged. As a result, it is critical to 

know in which stands to allow post MPB stand dynamics to proceed and in which stands to 

treat in order to enhance future growth and stand productivity. 

 

The importance of secondary structure (regeneration) to stand dynamics is crucial and 

impacts timber supply, habitat quantity and quality, hydrological integrity, and so on. This 

work synthesized the key findings and knowledge gaps from regeneration (secondary 

structure) projects funded by FIA-FSP and NRCan-MPBI. The project postings and 

publication will ensure the knowledge is integrated and widely available. 

 

Additionally, the workshop promoted dialogue among practitioners and researchers and this 

should improve management of MPB impacted land.  Thus, there is a large chance that this 

workshop had a significant impact on post MPB forest management. The summary of current 

knowledge and identification of gaps should facilitate management of MPB attacked stands. 

 

4.0 Benefit to end users  

 

1) Provide forest managers/practitioners with information that will help identify appropriate 

silvicultural activities which are both cost effective and ecologically sound; 
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2) Help forest managers/practitioners: 

o acquire an understanding of the response of vegetation (including trees, shrub, 

and herbs) to MPB attack, 

o predict and manage vegetation for various uses in the post-beetle landscape, 

o identify stands which require immediate treatment to bring them back into 

productive forest lands, 

o reduce the negative impacts of salvage harvesting within TSAs and TFLs and 

on traditional lands by identifying potential stands to retain; 

3) Provide policy makers with sound science to develop effective post-MPB stand 

management protocols; 

4) Researchers will have a better understanding of the scope of existing MPB research 

projects and the data collected. They will benefit from the identification of knowledge 

gaps and the opportunity for future collaborative research. 

 

 

 

5.0 Conclusions 

 

Based on the information presented at the workshop, discussions on the field day, and review 

and synthesis of the literature, it appears that each stand considered for retention must be 

visited and surveyed because currently, there are no reliable predictable tools for secondary 

stand structure. The level of the survey can be as simple as a walk though or as complex as 

complete stocking survey. 

 

From the field day, it appears that the following the Chief Forester’s specification (BC Forest 

Service 2008) for stand retention based on secondary stand structure will be problematic: 

some stands that do not meet the minimum stocking criteria have the growth potential 

(residual trees and pole sized regeneration) to contribute to mid term timber supply while 

stands that exceed minimum stocking criteria probably will not contribute (species mixes and 

minimum piece size in a reasonable period of time) to the mid term supply. Also, it appears 

that the ability to predict species mixes and amounts of secondary structure is limited at best 
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(see Burton and Brooks’ summary from the workshop on the UNBC MEM website: 

http://mixedwood.unbc.ca). 

 
It is imperative that some of the stands sampled as part of this project have permanent sample 

plots (PSP) installed. As noted by Greisbauer and Green (2006), without temporal PSP data, 

we will still only have a rudimentary understanding of the release of retained MPB attacked 

stands.  
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