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Developing Retention Strategies to Maintain Landscape-Level Wildlife Habitat and 
Biodiversity During the Salvage Harvesting of Mountain Pine Beetle Attack Areas in the 
Southern Interior Forest Region 

Abstract.  Project M085266 involves work to develop a synthesis of the published 
literature on the multi-stand (landscape) effects of salvage harvesting in mountain pine 
beetle (Dendroctonus ponderosae) affected areas and to identify key principles that affect 
wildlife habitat and biodiversity at the landscape level.  The project was designed largely 
as an extensive review of the current literature on approaches and issues surrounding 
retention practices and salvage harvesting, and was complemented with discussions with 
operational staff and landscape-level habitat supply modelling using TELSA (Tool for 
Exploratory Landscape Scenario Analyses).  The project was a continuation of work 
initiated in 2005-06 that focused on stand-level retention practices in mountain pine 
beetle salvage areas (see “Retention Strategies to Maintain Habitat Structure and Wildlife 
Diversity During the Salvage Harvesting of Mountain Pine Beetle Attack Areas in the 
Southern Interior Forest Region (Klenner 2006;  
http://www.for.gov.bc.ca/hfd/Pubs/RSI/FSP/EN/RSI_EN04.htm .  Our target deliverables 
for the project were one completed extension manuscript and two extension events.  We 
have surpassed this objective by completing one published manuscript, a second 
manuscript is undergoing final review before publication and we have presented our 
results at several workshops and operational working groups.  Key results of our project 
are summarized in the two manuscript abstracts (see below). 
 
 
Introduction.  Certain aspects of the current mountain pine beetle (MPB, Dendroctonous 
ponderosae) attack in British Columbia, including the likely progression of the attack, 
effects on short- and longer-term timber supply, wood quality issues and possible effects 
on hydrology have been examined in some detail (e.g. Eng et al. 2005; also see  
http://www.for.gov.bc.ca/hfp/mountain_pine_beetle/stewardship/hydrology/ ). It appears 
that there is relatively little that can be done to diminish the extent or severity of the 
current attack, and given the scale of potential economic losses, salvage harvesting in 
stands attacked by MPB will continue to be a priority for several years. By itself, the 
large-scale loss of large areas of live mature timber represents a significant challenge to 
maintaining habitat for identified species of wildlife and for biodiversity in general. 
Salvage harvesting is likely to further diminish stand structure that would have remained 
following a MPB attack, and unless retention strategies are adequately developed and 
applied, undesirable effects on wildlife habitat (Lindenmayer et al. 2004).  
 
 
Methods. We used an extensive literature review of landscape-level wildlife habitat 
issues and dialogue with operational staff and planners to develop an extension document 
similar to Southern Interior Forest Region Extension Note EN04.  The review focused on 
specific landscape-level features that are important to wildlife and biodiversity, and 
develops a synthesis relating to retention planning to maintain wildlife habitat in 
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landscapes where extensive salvage harvesting is projected to occur (e.g. more than 30% 
of the lodgepole pine leading forest types are salvage logged).  Factors that were assessed 
include: (1) the amount of mature and late seral,  (2) patch size and shape of mature and 
late seral retention areas, (3) the dispersion of key habitats, (4) landscape-level 
connectivity, (5) representation of ecosystem types in old and mature retention areas at 
the predictive ecosystem mapping level, (6) the effects of roads and access, (7) 
maintaining heterogeneity of treatments, and (8) the role of within-stand structural 
conditions.   

 
Results.   Our target deliverables for the project were one completed extension 
manuscript and two extension events.  We have surpassed this objective by completing 
one published manuscript, a second manuscript is undergoing final review before 
publication and we have presented our results at several workshops and operational 
working groups. The following is a list of the extension deliverables for this project, and 
key findings are summarized in each of the abstracts. 
 
Klenner, W. and D. Lewis.  2007.  Retention planning for wildlife habitat and 
biodiversity during salvage harvesting, and some obstacles to implementation. . BC 
Journal of Ecosystems and Management 8(3):157–163.   
http://www.forrex.org/publications/jem/ISS42/vol8_no3_scienceforum.pdf
Abstract.  There are clear social expectations that wildlife habitat, biodiversity and 
ecosystem processes need to be protected in British Columbia.  The Forest and Range 
Practices Act (FRPA), and higher level plans such as Land and Resource Management 
Plans identify the need to protect and manage non-timber forest resources. However, 
accelerated salvage to recover timber affected by the current mountain pine beetle 
epidemic may undermine the ability to achieve non-timber objectives unless appropriate 
retention practices are implemented. We review some of the issues that underlie the need 
for stand and landscape-level retention in areas of large-scale salvage harvesting.  Stand-
level retention should focus on retaining large live trees and snags, immature and mature 
trees, especially non-pine species, and protecting advanced regeneration.  Landscape 
retention complements stand retention and key habitat issues that need to be considered 
include retaining mature and old forest, maintaining connectivity, establishing enhanced 
riparian reserves and management zones, prompt access management, and maintaining 
the heterogeneity of treatments.  Forest management professionals, tenure holders and 
other stakeholders should form landscape planning coalitions to ensure that the 
management of non-timber resources are addressed with the same technical rigor and 
attention to detail as timber values. 
 
Lewis, D.  Understanding Risks to Non-Timber Values to Mitigate Impacts during Large 
Scale Salvage Logging in Mountain Pine Beetle Infested Forests.  Article submitted to 
BC Journal of Ecosystems and Management. 
 
Abstract.  The rate and extent of salvage logging of mountain pine beetle-killed forests 
in the interior of British Columbia will pose significant challenges to maintain the 
integrity of environmental, social and cultural values (non-timber values) at levels 
managed prior to the epidemic.  I review three relevant case studies to illustrate that 
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salvage logging can affect non–timber values through; 1) elevated short -term risk due to 
increased loss of ecological functions in salvaged stands compared to beetle-killed 
forests, 2) increased long-term risk due to the potential for additional losses through 
subsequent natural disturbances or logging, and 3) increased vulnerability from human 
pressures previously managed through forestry activities. These concerns can be 
mitigated through a coordinated approach of strategic and operational level risk 
assessments, retention planning and access management. However, several obstacles 
prevent this approach, and while various options exist to overcome the problem; the most 
feasible under the current ‘results-based’ forest management legislative framework will 
require industry, government and stakeholders to work cooperatively and clearly define 
roles and responsibilities. Future need for coordinated risk assessments and planning to 
mitigate impacts on non-timber values will increase with mid-term timber supply 
constraints, increased non-timber resource development activities and the uncertainty of 
climate change.  
 
 
Workshops and operational extension events: 
 
1. Summer SISCO (Southern Interior Silviculture CoOperative) was held near Merritt 

with approximately 100 participants.  The session focused on issues relating to 
mountain pine beetle in lodgepole pine forests.  Results from the literature review and 
initial landscape modelling runs was presented by Klenner. 

 
2. A presentation was made by Klenner at a FORREX sponsored symposium on 

impediments to variable retention harvesting in Prince George in September 2007. 
 
3. Presentation made to the Kamloops LRMP Monitoring Table Committee by Lewis – 

November 18, 2007. 
 
 
 
Conclusion and management implications.  A strong body of evidence clearly indicates 
the benefits of structural retention in harvested stands and the need for well-designed 
retention at the landscape level to ensure suitable habitat is maintained in appropriate 
places, but there is little evidence to indicate a consistent and structured approach to 
addressing retention is being applied in MPB salvage operations.  Wildlife habitat and 
biodiversity issues have been recognized as important factors to address in salvage 
operations (e.g. Kamloops TSA MPB Strategy 2006), but there appear to be impediments 
that interfere with moulding these concerns into a regional or provincial strategy.  We 
suggest there are three key obstacles that interfere with developing a more rigorous 
approach to retention planning. (1) There is little co-ordination in the planning and 
implementation of strategic land use objectives at the landscape or watershed scale.  BC 
has moved from a more prescriptive regulatory environment under the Forest Practices 
Code, to a “results-based”  model under the Forest and Range Practices Act (FRPA).  A 
high level of uncertainty exists regarding the role of various players that formerly co-
ordinated land use planning (i.e. agency staff, public stakeholders, forest tenure holders, 
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other commercial interests, etc.). Procedures to co-ordinate the multiple licensees that 
manage shifting tenures, and adherence to maintaining identified resource values within 
areas addressed by former land-use planning initiatives (e.g. Land and Resource 
Management Plans) are poorly developed at best. This condition is exacerbated by 
uncertainty surrounding the relationship between regulatory waivers associated with 
salvage logging, professional reliance (a key underpinning of the FRPA) and the balance 
of resource values by tenure holders (Reeder 2006). (2) Lack of incentives to implement 
structured and consistent retention planning and applications. A mechanism has not 
evolved to track and reward tenure holders for the application of well-designed retention 
plans for wildlife habitat, biodiversity or other resource values.  Unless a “conservation” 
or “stewardship” credit system evolves, the tension between short-term economic issues 
(e.g. operational and appraisal costs) is unlikely to be resolved.  Forest Stewardship 
Certification is one, albeit long-term incentive to implementing well-designed retention 
planning, but this needs to be complemented with more immediate measures that relate to 
salvage harvesting in the context of the current MPB outbreak. (3) Enforcement of the 
FRPA regulations and professional practices and ethics. Although a last resort to prevent 
socially unacceptable conduct by a tenure holder or licensed professional, enforcement of 
regulations identified in the FRPA appears to be extremely complex. It may be difficult 
or impossible to measure non-compliance where clauses such as ‘to the extent 
practicable’ allow variance from achieving some biodiversity objectives. This creates a 
high degree of uncertainty around both legal and professional expectations to meet some 
FRPA objectives (i.e. biodiversity) for which measurable benchmarks are not clearly 
defined (see Reeder 2006).  Issues relating to non-spatial Forest Stewardship Plans, 
shifting and non-spatial volume based tenures, a tenure holder’s freedom to balance 
resource values, the non-binding nature of Forest Practices Board reports or “guidance” 
documents, and the complexity of evaluating long-term cumulative ecological impacts 
will likely frustrate the enforcement of principles identified in the FRPA. 
 
Despite the many obstacles that may frustrate attempts to develop and implement 
retention planning to maintain wildlife habitat and biodiversity during salvage harvesting, 
excellent examples of retention applications exist.  Where salvage harvest has been 
completed, a careful analysis of post-salvage conditions and reconciliation with wildlife 
habitat and biodiversity needs is an urgent priority to identify changes to existing plans or 
practices that would benefit ecological values.  Although the infrastructure for co-
ordinated landscape planning is poorly developed, informal landscape planning coalitions 
can play an important role in identifying values and approaches to achieving them, and in 
the process, build long-term relationships between stakeholders.  
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