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ABSTRACT

The current mountain pine beetle (MpB; Dendroctonus ponderosae

Hopkins) epidemic is the largest known outbreak in British Columbia’s
history. This outbreak has resulted in serious implications for ecosystems,
communities, and local economies, and many issues have arisen that require
research for an adequate resolution. The Chief Forester of British Columbia
therefore requested the initiation of a research strategy as a step in resolving
these important issues.

The development process for the Mountain Pine Beetle Stewardship
Research Strategy involved four steps: analyzing the forest stewardship needs,
analyzing the research knowledge gaps, prioritizing the knowledge gaps, and
writing the MPB stewardship research strategy. The needs analysis involved
the identification of stewardship issues by both client groups and researchers;
researchers also identified research projects that are planned, under way, or
completed. During the gap analysis phase, this information was used to
determine the gaps in our knowledge. Gap priorities were set by ranking
each knowledge gap on a scale of 0—s5 for urgency and importance. These
ranks were then converted into a priority of low, medium, or high. Writing
the strategy required consolidating the information into a concise and
coherent document. In addition to identifying and prioritizing knowledge
gaps, the strategy also recommends the formation of the Research Issues
Co-ordinating Committee to oversee the implementation of the strategy.
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3 RESULTS OF THE MPB RESEARCH STRATEGY DEVELOPMENT PROCESS

Tables 2-10 outline the MPB stewardship issues recognized within each of
the nine discipline areas during the needs analysis process. These tables also
identify the rated and ranked research knowledge gaps and what is needed to
fully resolve the MPB stewardship issues. Each table presents the stewardship
issues as questions with a number to identify each issue and knowledge gap
within the discipline area. A description of each research knowledge gap is
provided along with its priority ranking and the level of urgency and impor-
tance associated with addressing the gap. Note that the knowledge gaps
presented in the completed strategy document are a consolidated version of
those listed in Tables 2-10.

Figures 1—9 illustrate the priority rankings for the research knowledge
gaps within each of the nine discipline areas. Each figure shows a plot of the
gap with urgency and importance as the axes. Crosshairs indicate the value
of 3.75 for both urgency and importance. High-priority research knowledge
gaps appear in the figure’s upper right quadrant, medium-priority gaps
appear in the upper left and lower right quadrants, and low-priority gaps
appear in the lower left quadrant.




TABLE 2 Hydrology, geomorphology, and fisheries discipline area: Identified forest stewardship issues and corresponding

knowledge gaps

Identifier Issue / Knowledge gap

Importance Urgency
Priority (0-5) (0-5)

1.

How will large-scale landscape disturbances caused by mpB affect

peak-flow and water table responses to beetle-killed forests and to

elevated harvest levels?

a. Determine the change in snow accumulation and melt (due to the
infestation and salvage harvesting) and its impact on the hydrologic
cycle, including water yield and peak flows.

b. Ascertain the effect of changes in evapotranspiration (due to the
infestation and salvage harvesting) on water-cycle dynamics, including
groundwater regimes (water tables), water yield, and peak flows.

Will higher water tables, higher peak flows, and elevated seasonal flows

affect mass wasting processes?

a. Determine the effect of rising water tables and increased runoff on
landslide frequency, including deep-seated failures, gully processes,
and failures associated with forestry roads.

b. Clarify the effect of increased mass wasting on stream channel
morphology and riparian areas through changes in: (a) sediment
production and delivery from hill slopes; (b) large woody debris
dynamics (e.g., logjams); and (c) consequences of channel
destabilization through changes in erosion and deposition processes.

c. Establish the amount and frequency of alterations to fish spawning
and rearing habitats that may result from changes in mass wasting
processes and delivery of sediment and debris to stream channels.

How will land surface and stream channel erosion processes be affected

in MPB-infested areas?

a. Establish the magnitude and extent of changes in land surface and
stream channel erosion, channel form, and various water quality
attributes (e.g., turbidity, water chemistry, and water temperature)
that may result from increased precipitation runoff, peak flows,
and elevated floodplain water tables.

b. Determine the degree and frequency of alterations to fish spawning
and rearing habitats resulting from changes in channel structure
caused by increased peak flows and associated changes to channel
stability and erosion/deposition processes.

How will the physical and biological attributes of riparian areas be

altered by large-scale MpB infestations and forest salvage? How will

these changes affect riparian-aquatic ecosystem interactions, and

consequently, the physical and biological integrity of stream channels,

wetlands, and lakes?

a. Establish whether windthrow dynamics change in beetle-killed stands.

b. Determine whether large woody debris dynamics change for stream
channels in beetle-affected riparian areas on both salvaged and
reserved sites.

c. Ascertain the effects of shifts in riparian plant species on riparian
and aquatic ecosystem function, including the effects related to dead,
standing pine trees.

High 5 5

High 5 5

Low 3 3

Low 3 3

Medium 3 4

High 5 5

High 5 5

Low 2-3 3
High 5 5

Low 2 2




TABLE 2 Continued

Importance Urgency
Identifier Issue / Knowledge gap Priority (0-5) (0-5)

d. Determine whether any changes occur in sediment production and High 5 5
delivery to channels in riparian areas.

e. Establish how channels are destabilized due to beetle-kill and High 5 5
riparian salvage.

f. Determine how fish habitat is altered and any potential shifts in High 5 5
fish distribution and species composition, including changes to
riparian canopy and levels of shade, and the consequences for
stream temperatures, fish growth and survival, terrestrial insects,
and organic litter in aquatic ecosystems.

g. Document shifts in aquatic communities (primary producers, High 5 5
benthic aquatic invertebrates) due to beetle-killed riparian areas
(salvaged and unharvested).

h. Collect data on the warming of pooled surface water in floodplains Low 2 2
(which results from elevated water tables) and determine the
consequences for aquatic biota.

i. Establish how riparian areas are disturbed by harvesting and High 4 4
road development.

j. Ascertain appropriate machinery buffer requirements pertinent Low 3 3
to salvage operations.

k. Develop indicators of riparian health and impacts to monitor the High 5 5
effects of beetles and salvage operations.

Ta,1b,3a, 3b,
<5 4b,4d, 4e,
= 4f,4g,4k

4 L4
2a, 2b, 2c
v 34 o 4 .
e
g .4a
é- 4c,4h
= 2 ° ’
‘I -
FIGURE 1 Priority rankings for
geomorphology, hydrology, and
fisheries knowledge gaps. § 0 , , , ,
0 1 2 3 4 5
Low High
Urgency




TABLE 3 Soils discipline area: Identified forest stewardship issues and corresponding knowledge gaps

Identifier Issue / Knowledge gap

Importance
Priority (0-5)

Urgency
(0-5)

1.

10.

Is soil disturbance higher in MPB-salvaged areas, particularly when

salvage operations occur on wet soils?

a. Assess the extent and severity of soil disturbance resulting from
MPB salvage.

Can we assess the extent of wet-moist soils in salvage areas during

the June harvesting window and use different harvesting methods,

or delay extraction until soils are drier?

a. Assess the extent and severity of soil disturbance resulting from
MPB salvage.

How will accelerated road building affect erosion, sedimentation,

and landslides?

a. Assess the effects of accelerated road building on erosion,
sedimentation, and landslides.

Can we develop techniques to use aerial photos, including MpB

survey photos, for soil disturbance assessments?

a. Evaluate various aerial photo techniques, using MpB survey photos,
in the assessment of soil disturbance.

Will regeneration and site productivity problems occur on toe slopes

that were dry but are now waterlogged due to higher water tables and

increased runoff?

a. Clarify the problem because increased moisture in cutblocks is
usually transitory.

Can waterlogged soils in central interior watersheds be identified

using surface drainage patterns and water table elevation?

a. Clarify the problem because increased moisture in cutblocks is
usually transitory.

How will large amounts of coarse woody debris left on unsalvaged
areas affect soil productivity, soil development, ground microclimate,
and erosion?

a. Collect data on the effects of large amounts of coarse woody debris
in unsalvaged areas on soil productivity, soil development, ground
microclimate, and erosion.

How much coarse woody debris is left after logging and how does it

affect soil productivity?

a. Determine the amount of coarse woody debris left after harvesting
and evaluate its impact on soil productivity, soil development,
ground microclimate, and erosion.

Can pine mushroom production be maintained by beetle-proofing

stands?

a. Collect data on the effects of beetle-proofing stands on pine
mushroom production.

Does higher burn intensity in MPB stands affect soil productivity?
a. Evaluate existing research on fire intensity and soil productivity.

High 4

High 4

High 4

Medium 4

Low 2

Low 2

Low 2

Low 2

Low 2

Low 1




TABLE 3 Continued

Importance  Urgency
Identifier Issue / Knowledge gap Priority (0-5) (0-5)

11. Will morel production in mpB-killed stands increase?
a. Quantify the level of morel production in mpB-killed stands. Low 1 1
12. Will morel production increase on sites where prescribed fire is used
to abate wildfire hazard?
a. Confirm existing knowledge about the production of morels on Low 1 1
burns using burned MPB sites.
13. Will pine mushroom production be lost from mpB-affected stands?
a. No gap (production will be lost because pine mushroom Low 0 0
occur only with living host trees).

55
I
4a 1a,2a,
44 . e 3a
U 37
[}
o
S
et
g
£ 7a,8a, 5a,6a
= 24 e 9a °
10a,11a,
1- o 122
FIGURE 2 Priority rankings for
. 2 13a
soils knowledge gaps. 3o : : : :
0 1 2 3 4 5
Low High

Urgency




TABLE 4 Wildlife, ecology, range, and biodiversity discipline area: Identified forest stewardship issues and corresponding

knowledge gaps

Identifier Issue / Knowledge gap

Priority

Importance
(0-5)

Urgency

1. What are the implications for critical habitat (for plants and animals)
of alternative patterns of salvage harvest and no harvest at the
landscape level?

a. Identify the critical species and their habitats at the landscape scale
and evaluate:

i methods of salvage harvesting to minimize impacts on
landscape pattern and composition, fragmentation of the
landscape, disturbance/destruction of corridors for migration
and movement, loss of habitat quality, and increasing predation
on species at risk;

ii the effects of road layout and deactivation strategies on critical
wildlife habitat, predation, and human-caused mortality; and

iii the effects of alternative patterns of salvage harvest on range
and other non-timber resource values.

2. What are the implications for critical habitat (for plants and animals)
of alterative patterns of salvage harvest and no harvest at the stand level?
a. Identify the critical species and their habitats at the stand level,

and evaluate the effect of alternative salvage strategies on:

i the pattern of stand development and succession (i.e., tree and
understorey floristic composition, richness and [or] abundance;
the rate of decomposition of standing dead trees; and stand
horizontal and vertical structure);

ii the loss of nests, dens, and other features;

iii the loss of cover and protection from predators, and alterations
in snow interception;

iv the effect on wildlife species richness and (or) abundance, old
seral-dependent species, and species dependent on standing
dead trees and coarse woody debris; and

v the effects on range and other non-timber resource values.

High

High

4

10



TABLE 4 Continued

Importance  Urgency
Identifier Issue / Knowledge gap Priority (0-5) (0-5)

3. What are the implications for ecological functioning of alternative
patterns of salvage harvest and no harvest at the landscape level?
a. Identify important landscape-level ecological functions that will High 4 4
likely be affected, including the effects on range and other
non-timber resource values, and develop ways to minimize any
negative effects.
4. What are the implications for ecological functioning of alternative
patterns of salvage harvest and no harvest at the stand level?
a. Identify important stand-level ecological functions that will likely High 4 4
be affected, including the effects on range and other non-timber
resource values, and develop ways to minimize any negative effects.
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TABLE 5 Silviculture, and growth and yield discipline area: Identified forest stewardship issues and corresponding

knowledge gaps

Identifier Issue / Knowledge gap

Priority

Importance
(0-5)

Urgency

(0-5)

1.

What is the recruitment, development, and health of natural and
planted regeneration across a wide range of post-attack stand types
and conditions (i.e., salvaged and unsalvaged mixed-species stands;
salvaged and unsalvaged pine-dominated stands) in different
biogeoclimatic ecosystem classification (BEC) zones?

a.

g.

Determine recruitment and development patterns of natural and
planted regeneration in salvaged, mixed-species stands (i.e., with
large residual component of spruce or other non-pine species).

. Determine recruitment and development patterns of natural and

planted regeneration in salvaged pine-dominated stands.

. Determine recruitment and development patterns of natural

regeneration in unsalvaged pine-dominated stands.

. Determine recruitment and development patterns of natural and

planted regeneration in unsalvaged mixed-species stands.

. Evaluate the growth and development of planted regeneration in

unsalvaged pine-dominated stands.

Assess the health of natural and planted regeneration in salvaged
and unsalvaged stands.

Verify where site preparation can be used to promote regeneration.

What is the growth, development, and health of residual stands

(overstorey and understorey) across a wide range of post-attack stand

types and conditions (i.e., salvaged and unsalvaged mixed-species
stands; unsalvaged pine-dominated stands) in different BEC zones?

a.

Clarify patterns of release for residual overstorey and understorey
in salvaged and unsalvaged, mixed-species stands.

. Clarify the patterns of release for residual overstorey and under

storey in unsalvaged pine-dominated stands.

. Assess the effects of salvage (i.e., partial harvest) on residual

tree health.

. Determine the susceptibility of residual trees to windthrow.

High

High
High
High
Medium
High

Low

High
Medium
High

Low

4.5

4.5

12



TABLE 5 Continued

Importance  Urgency
Identifier Issue / Knowledge gap Priority (0-5) (0-5)
3. What silvicultural treatments and regimes can be used to accelerate
operability and enhance mid-term timber supply?
a. Verify the potential of fast-growing hybrids (broadleaf and conifer). Low 3 2
b. Develop fertilization response information for non-pine species Medium 4 3
(e.g., spruce, Douglas-fir, true fir).
c. Assess the growth and yield effects of release on residual stands after High 4 4
commercial thinning.
d. Develop treatment options for repressed lodgepole pine. Medium 4 3
4. What can be done to reduce the risk of future MpB outbreaks?
a. Determine how harvesting patterns, species selection, and stand Medium 5 3
management treatments and regimes can be employed to mitigate
the risk of future MpB attack.
4a 2a la
55 . .
T
1b,1c
Te,2b,3b, 1d,1f, 2c,
4 e 3d e 3cC
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o 34 . °
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FIGURE 4 Priority rankings
for silviculture, and growth
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TABLE 6 Strategic analysis, planning, and decision support discipline area: Identified forest stewardship issues and

corresponding knowledge gaps

Identifier Issue / Knowledge gap

Priority

Importance
(0-5)

Urgency

(0-5)

1.

Can the leading edge of the outbreak be affected by MpB management
activities? If so, where is the leading edge and where will it progress over
what time period?

a. Identify incipient MPB populations and develop a protocol to evaluate
which incipient populations will potentially develop into an outbreak,
locally or regionally.

b. Within the MpPB’s range, determine where, and within which forest
types and mixtures, incipient populations are most frequently noticed
in the province’s different geographic and ecological areas.

Will forest management activities affect the nature and extent of the

current outbreak?

a. Determine whether MpB are able to spread into boreal and (or)
jack pine forests.

What area and volume of timber are at risk of attack?
a. Collect data (provincial and national) on the area and volume of
lodgepole pine that is at risk of MPB attack.

What is the annual (past, present, and future) area and volume of

timber affected by the MPB outbreak? What proportion is in the

timber harvesting land base?

a. Collect data on the area and volume affected by mpB, both spatially
(including analysis of timber harvesting land base) and temporally.

How heterogeneous will the area affected be within areas of pure pine
and mixtures of species?
a. Re-calibrate susceptibility models and incorporate predictions
of forest types that are conducive to triggering incipient MPB
populations.

How do we allocate the post-attack alive volume to harvesting

schedules?

a. Develop mid-term timber supply models that can accommodate
the stand structure of mpB-affected mixed-species stands.

What are the economic and timber supply impacts of MPB in

young stands?

a. Evaluate the economic and timber supply impacts of MPB in
young stands.

Do we have stand- and landscape-level models that can assess the
ability of alternative silvicultural strategies to mitigate future impacts
on the Allowable Annual Cut?

a. Collect specific data that could be used for existing models.

How do we design retention and salvage harvesting in a spatially

explicit way at scales ranging from individual cutblocks through

landscape units to entire management units (Timber Supply Areas)?

a. Develop tools that will allow planning foresters to map (at a
variety of scales) values important in making decisions about
what to retain and to harvest.

High

High

High

Medium

Low

Medium

High

Low

Medium

High

2.5

14



TABLE 6 Continued

Importance  Urgency
Identifier Issue / Knowledge gap Priority (0-5) (0-5)

10. What tools can be developed to provide a meaningful distinction
among post-attack stands with respect to forest values? Can we use
some combination of BEC zones/moisture/age class/elevation to
differentiate among stands?
a. Design and implement a sampling regime to assess the variability Medium 4 3
in forest values of interest among proposed strata.
11. How will the MPB outbreak affect seral stage distributions and how
will this be accommodated in landscape unit planning?
a. Model seral stage distributions in pure and mixed stands to project Medium 4 2
when the next outbreak cycle might occur and how extensive it
might be, based on the projected species distributions.

3a 5a 6a Ta,1b,2a,
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TABLE 7 Climate discipline area: Identified forest stewardship issues and corresponding knowledge gaps

Importance  Urgency
Identifier Issue / Knowledge gap Priority (0-5) (0-5)
1. What effects will altered management practices (i.e., if any result
from climate change) have on hydrology, wildlife, regeneration,
conservation, etc.?
a. Determine the effects of increased salvage and use of wood for Medium 5 3
bio-energy on the carbon balance.
2. What carbon losses are attributable to MpB-related forest disturbances
(harvesting, decaying trees, and fire)?
a. Develop climate response surfaces for different species and tree Medium 4 3
growth models that explicitly include weather and climate.
b. Develop conversions between biomass and carbon. Low 3 2
c. Use biomass data to determine carbon stocks and model Low 3 3
carbon flow.
3. What kind of planning for the reforestation of salvaged sites is
required to account for potential climate change?
a. Develop climate response surfaces for species and tree growth Medium 4 3
models that explicitly include weather and climate.
b. Conduct inter- and intra-specific seed source testing. Medium 5 3
4. How will reforestation of MpB-attacked stands on droughty sites be
affected by continued warming (is desertification a possibility on
some sites)?
a. Develop climate response surfaces for species and tree growth Medium 4 3
models that explicitly include weather and climate.
b. Conduct plantation trials with different species across a range of Low 3 3
site conditions in dry subzones and dry sites.
1a,3b
55 .
g
2a, 3a,
4 o 4a
2b 2¢,4b
v 34 . .
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TABLE 8 Entomology discipline area: Identified forest stewardship issues and corresponding knowledge gaps

Identifier Issue / Knowledge gap

Importance
Priority (0-5)

Urgency

(0-5)

1.

10.

What are the long-range MpB dispersal mechanisms?
a. Determine the mechanisms of MpB dispersal and quantify the
proportion of MpB that disperse locally versus long distance.

Can we obtain better climate data to help predict mpB dispersal?
a. Verify which climatic factors can be used to more accurately
predict mpB dispersal.

What factors influence the timing of MPB emergency?

a. Collect microclimate data for various stand types and ages, and
fine-tune microclimate models and prediction methods. Identify
the basic physiological factors affecting MpB level/emergency
(i.e., examine the effect of degree-days on broods in the fall versus
broods in the spring). Identify the relationship between geographic
locations of beetles and the types of stands they occupy.

Will mpB attack young stands?

a. Determine the viability of MpB, the likelihood of attack, and the
consequent levels of outbreak in young stands.

What are the startup and establishment mechanisms of an

MPB outbreak?

a. Verify whether current projects addressing this issue require
continued support and assess the need for new projects.

b. Determine stand composition, structure, site parameters, and insect
requirements that indicate success of incipient MPB populations.

Are the efficacy and application of current population management

strategies adequate?

a. Create a numeric decision-support system to determine when shifts
from single-tree treatments to small-patch techniques to large-scale
harvest are required.

b. Determine the harvest response time of emerging MpB populations.
Quantify the size and extent of MPB populations annually in
comparison to harvest (size of cutblock, species mix, etc.).

Can MPB migrate to jack pine?
a. Determine the capacity for brood success and fungal colonization in
jack pine, and the existence of natural enemies, etc.

Can MPB survive timber processing? Do MPB survive in hog fuel

and if so, what are the repercussions?

a. Determine whether MPB can survive various timber processing
operations and the repercussions of survival.

What impacts will global warming have on MpB survival, virulence,
and distribution? How do weather events of varying types, sizes, and
intensities affect the nature and extent of the outbreak?
a. Verify whether currently funded projects address these issues,

and if so, whether these projects will require long-term support.

What natural controls, other than climate and weather, cause an
outbreak to collapse (e.g., host distribution, population-related effects)?
a. Conduct retrospective studies into past population collapses
with a focus on the relationship between host, topography, and
insect-host physiology.

High 5

Medium 4

High 4

High 5

Medium 4

Medium 4

Medium 5

Medium 5

High 5

Low 2

High 5

Medium 4
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TABLE 8 Continued

Importance
Identifier Issue / Knowledge gap Priority (0-5)

Urgency

(0-5)

b. Support current studies and conduct retrospective studies to track Medium 4
the progress of MpB out of the core outbreak area (and beyond) into
young stands; look at the relationship between beetle-attacked young
stands and the collapse of the populations, both locally and regionally.

11. How can we detect green-attacked stands before they become

red-attacked?

a. Verify whether current projects addressing this issue will require High 4
continued support and assess the need for new projects.

12. What methods are available for detecting mpB-attacked stands?
a. Compare and evaluate existing methods for detecting attacked stands. Low 3

13. Can we develop accurate MpB infestation prediction models for use
across a wide range of landscapes and local conditions?
a. Confirm continued funding for existing research, as it may Medium 4
elicit new issues
b. Continue support for research into young stands and the viability Medium 4
of MpB in these stands. Use models to predict stand types that
will trigger outbreaks versus stands that will sustain or
promote populations.
14. Is an environmentally acceptable substitute available to kill MPB in
trees without the use of herbicides on single trees or at the stand level?
a. Assess environmentally friendly replacements for MSMA. Low 3
15. Can high-value trees be treated to prevent or avoid MpB attack in a
cost-effective manner?
a. Collect more data on beetle-proofing (e.g., when does it break down?), Low 3
and identify alternative treatments as well as their cost and effectiveness.
b. Conduct operational trials in young stands to determine methods and Low 3
treatments that may deter/prevent further mortality (e.g., verbenone,
fertilization, and others).
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TABLE 9 Genetics discipline area: Identified forest stewardship issues and corresponding knowledge gaps

Importance  Urgency

Identifier Issue / Knowledge gap Priority (0-5) (0-5)
1. Can pine be bred to resist MpB attack?
a. Develop techniques to identify resistant genotypes in Low 3 3
breeding populations.

2. Will the extensive MPB mortality reduce the genetic diversity of pine?
a. Survey attacked populations and develop markers and models that Low 1 1
will help predict reductions in diversity.
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TABLE 10 “Shelf life” discipline area: Identified forest stewardship issues and corresponding knowledge gaps

Importance  Urgency
Identifier Issue / Knowledge gap Priority (0-5) (0-5)
1. What is the “shelf life” of trees killed by MpB (i.e., how long after attack
do beetle-killed trees remain viable to produce forest products such as
sawlogs, pulp, wildlife habitat, etc.)?
a. Collect data on tree deterioration and associated site descriptions, High 5 5
and produce models to identify factors that are related to “shelf life.”
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“shelf life” knowledge gaps. § 0 : : : :
0 1 2 3 4 5
Low High

Urgency

20



4 TOWARDS RESEARCH STRATEGY IMPLEMENTATION

Many issues identified during the strategy development process went beyond
the scope of the strategy because they are not dealt with by the Forest Stew-
ardship Division. These issues pertained to fire, inventory, and non-research
issues. Fire management was identified as an important issue as increases in
wildfire frequency may be an outcome of the MpB infestation. Although fire
management is a stewardship function, it is not dealt with by the Forest
Stewardship Division. Consequently, future versions of the strategy should
include fire management issues.

The establishment of a Research Issues Co-ordinating Committee was
recommended to oversee the implementation of the strategy. This commit-
tee, which was struck in spring 2006, will co-ordinate funding, ensure
collaboration between research groups, and communicate the issues and
results.

1. Funding: For the committee to function properly, members from all
groups that fund MPB research must sit on the committee. This represen-
tation will ensure that projects are not duplicated, that gaps are not
inadvertently left unaddressed, and that projects are undertaken to meet
the most urgent and important issues. At present, four programs provide
funding for mpB research: the federal Mountain Pine Beetle Initiative, the
provincial Forest Investment Account—Forest Science Program, the MoFR
Forests For Tomorrow, and the joint provincial/federal Mountain Pine
Beetle Emergency Response: Canada—B.C. Implementation Strategy.

2. Collaboration: Collaboration between research groups will be improved
by having representatives from different MpB research funding programs
sitting on the co-ordinating committee.

3. Communications: An MPB Research Issues web page will be established to
provide a link between researchers and practitioners. The web page will
contain an inventory of stewardship issues and research results.

The mpB infestation will likely last many more years. Knowledge gaps
will change over time as new issues arise and existing issues are resolved.
Therefore, the strategy will require an annual update. As this task is an MoFR
responsibility, it will be done outside of the Research Issues Co-ordinating
Committee.

The process of developing the strategy for MpB research stewardship
issues has exposed the complexity of the research effort required to address
these issues. When the issues are resolved, however, our ability to perform
mitigation planning and to meet forest management objectives will improve.
This will result in an increased likelihood that the recovering forests will be
productive and healthy and that the economic and environmental benefits
of the land will be sustained for future generations.
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