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The Use of Prescribed Burning to Rehabilitate Caribou Winter 
Range Following Attack by Mountain Pine Beetle 

November 13, 2008 
Workshop Notes 

 
Purpose of the workshop: 

BC Ministry of Environment is currently engaged in an adaptive management project focused on 
rehabilitating Ungulate Winter Range (UWR) in the Laidman Lake Resource Management Zone in the 
Vanderhoof Forest District.  Following attack by the mountain pine beetle (MPB; Dendroctonus ponderosae), 
the supply of winter range for woodland caribou (Rangifer tarandus caribou) has presumably been 
detrimentally affected through the reduction of snow interception capability and the proliferation of shrubby, 
non-forage plant species.  Our original study design involved the use of prescribed burning to reduce 
competing vegetation and create other biophysical conditions favouring the rejuvenation of terrestrial forage 
lichen communities.  However, evaluation of both landscape- and site-level attributes has exposed issues that 
may prohibit the use of prescribed burning in the targeted ecosystems.  The purpose of this workshop is to 
evaluate the issues that apparently prevent prescribed burning and to determine if we have exhausted all 
options that would support the use of fire at the study site or perhaps at other more suitable sites in other areas 
of BC. 
 

In attendance: 
Sean Haughian, Randy Sulyma, Debbie Cichowski, Harold Armleder, Chris Ritchie, Benita Kaytor, John 
DeGagne, Dana Hicks, Brad Armitage, Adrian Batho, Mike Pritchard, Scott McNay, Phil Burton, Brent Bye, 
Brady Nelless, Rick Ellis (Facilitator) 
 
Background information on the Project: 
Presentations were provided on: 

• Project background and development – Randy Sulyma (Appendix 1, also see pre-meeting documentation 
“Phase 3 Report Outline”). 

• UWR and caribou in north central BC – Scott McNay (Appendix 2). 
• Field characteristics of the Laidman Lake area in the Vanderhoof District – Randy Sulyma (Appendix 3). 
• Examples of the impacts of mountain pine beetle (MPB) on lichen vegetation communities and discussion 

on caribou activity in the Entiako – Debbie Cichowski (Appendix 4). 
o Debbie provided several examples of Kinnikinnick (Arctostaphylos uva-ursi) dominating sites 

after MPB had run its course in a stand.  In some areas there is die back of the Kinnickinnick, but 
the mechanism of the dieback is not explained and the dieback is not common on all sites. 

o There is regional variation on the species of creeping shrub (eg. Kinnikinnick) that dominates 
sites after MPB attack.  Twinflower (Linnaea borealis) and other examples have shown 
prevalence in other area.  Relative to prescribed burning, the intensity of the burn must, at a 
minimum, be significant enough to cause mortality of the target creeping shrub at a site. 

o Caribou in the Tweedsmuir-Entiako spend most of their time at low elevation.  A small portion 
20-25% may move up to the Fawnie Range but the general strategy is to stay low.  This is 
consistent with the Omincea herds that Scott talked about, but environmental conditions may 
force the Omineca herds to higher elevations more often.  In both areas, Tweedsmuir-Entiako and 
Omineca, caribou have been observed to shift foraging behaviour from a selection of terrestrial 
lichen to arboreal lichen as an alternative strategy to going to high elevations/alpine. 

o Within Entiako Park in the dry pine-lichen forests, tree mortality is not 100%, as a result fall 
down of dead stems may not totally impede caribou in the mid- and long-term. 

 



SULYMA  WILDLIFE INFOMETRICS INC. 

Meeting Minutes – Workshop:  The use of Prescribed Burning for Rehabilitate Caribou Winter Range Page 2 of 7 
 

• Impacts of MPB on fire – Mike Pritchard (Appendix 5). 
o Classical designation of beetle attack (green/red/grey) has been modified by protection because 

the three-class system is not an adequate resolution to express fire behaviour.  The revised phases 
are: green, yellow/orange, red, purple, black, and grey. 

o In black stands that we are dealing with in the Laidman RMZ, “spotting” is one of the greatest 
concerns.  In areas where a 30 m firebreak may have been suitable with green forest conditions, a 
400 m break is necessary in black stands. 

o Cut blocks may act as firebreaks.  A general rule of thumb would be:   
• Blocks < 10 years old are not suitable as they are too volatile. 
• Blocks between 10 to 15 years old have potential as firebreaks, but likely not if they are 

dry pine-lichen forests. 
• Blocks > 20 years old tend to have a green closed canopy and can be used as fire breaks. 

o Timing of a burn window in the year (eg. season) can influence the volatility of fuels on a site.  A 
type that is a target for burning in the spring may act as a fuel break in the summer/fall.   

• Fire ecology and preparation of a burn plan – Brad Armitage (Appendix 6). 
o Burn plans for the Laidman RMZ were based on the C3 fuel type modified to accommodate for 

MPB attack/mortality. 
o Prescribed burning immediately after beetle attack will reset the ecological condition to promote 

the re-establishment of a lichen dominated vegetation community, however the consumption of 
trees will likely not be significant enough to reduce the mid- and long-term fuel loading.  A 
second burn (wildfire or prescribed) would be anticipated as the standing dead begin to fall.  The 
second burn could be 20-years or more after the initial prescribed burn treatment negating the 
initial effects of rejuvenating the lichen community on the site. 

 
 
Workshop Discussion/Notes: 
 
To assist in providing direction for subsequent activities, and to see if issues could be resolved, discussions were 
led to define the targets that a prescribed burn should be planned to. Desirable targets need to be specified for 
burn size, intensity, season/timing, condition of stand being treated, fire control, and protection of other values, 
administrative issues etc. 
 
Fire Size Desired - UWR (Caribou): Large 
From a caribou ecology/UWR perspective large burn areas (hundreds to thousands of hectares) juxtaposed with 
large unburned areas results in the preferred landscape mosaic.  This target is consistent with the landscape 
ecology of areas UWRs are found in. 
  

Targets: 
 Mimic natural fire size (100,000 ha). 
 800 - 1000 ha in parks. 
 Smaller in managed forest areas. 

 
Fire Intensity Desired UWR (Caribou): High / Hot 
Discussions regarding fire intensity focused on the effects of single burn treatments as opposed to multiple burns. 
A single burn/treatment of upright stems does not adequately consume large fuels to reduce the fire hazard in 
subsequent years.  If a single treatment is implemented, there is a high likelihood the site will re-burn as standing 
dead trees fall over.  The fire intensity of a site with down trees is much more severe than a site with upright trees.   
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Regarding lichen ecology, higher severity fires produce better conditions for future lichen comunities.  Lichens 
are present on a site because they can tolerate conditions that plants cannot.  The more sever a burn, the less likely 
competing plants will establish and out compete lichens. 
 
 Targets: 

 Kill invading species - especially shrubs. 
 Reset site nutrient regime. 
 Similar to a hot natural fire. 

 
Stage of forest to burn after Mountain Pine Beetle attack: (focus is on MPB killed stands) 
The current situation in the Laidman RMZ (Generally most of Vanderhoof District) is forest stands are in the 
black phase. Unlike earlier phases, trees are not too volatile, but sparks from loose bark and fine branches can 
travel upwards to 400 m.  Burning prior to the black phase (with the exception of green) is too risky because of 
the high volatility of the trees/stands.  
 
 In order to get a hot fire, and have only one fire pass, the ideal scenario would be to burn when the stems are on 
the ground. Options are to wait till the stems fall over naturally (natural regeneration will have grown in by then), 
or knock the stems down and burn in the black phase (or early grey).  
 
 Targets: 

 Burn in black or grey phase, but if trees are upright then site may reburn when standing stems fall over 
(20 - 30 yrs?). 

 If fire is to mimic natural ecosystem then consider two burns - one in black phase and one when stems fall 
over at end of grey phase. 

 To avoid a 20-30 year delay waiting for stems to fall – manually fall stems (can use falling teams, 
bunchers, cats . . . goal minimize costs). 

 
Timing of burn: 
Timing of a burn relates to multiple temporal scales.  Timing is relative to the season/time of year and can also 
relate to the time of day.  Timing of the burn can also be fine tuned and related to scales in between the two scales 
mentioned in the previous sentence.   
 
Time of day:  Though a general target would be to start a burn around 16:00 (this timing links closely to fire 
weather indexes) this is not a critical factor towards successful ignition. 
 
Time of year/season:  Within the Laidman, in standing forests, the desired fire weather indexes are achieved from 
July through to October.  Ignition early in the year could require more resources for control and mop-up, as 
managers would be less likely to walk away from a burn site knowing there is still fire season left.   Ignition in the 
fall is desirable as the weather helps control and extinguish the burn.  For a standing forest in the Laidman RMZ, 
the number of suitable days in September and October are few.  As a result, the optimum time of the year to burn 
a standing forest is through August.  The intent would be to burn as early in the month as possible to target the 
period with the highest likelihood of ignition, but as late in the month as possible to help control/extinguish the 
burn.   
 
The stand conditions of the target burn area also influence the timing of the burn.  In standing forests, a fine fuel 
moisture (FFMC) code above 89 and a duff moisture code (DMC) between 20 and 50 were set as targets in order 
to have conditions that would permit the fire to carry across the stand.  In a downed stand the FFMC and DMC 
can be lower due to the change in the fuel type, this permits burning later into the fall season.       
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Timing of the burn is also driven by weather conditions on a daily or week-to-week basis.  Ideally a burn would 
be lit just prior to a change in the weather as the relative humidity is rising and the barometric pressure is 
dropping.  
 
The use of spring burns as a tool to permit activities in standing forests was discussed.  One approach considered 
was to use spring regardless of the burn intensity/success as a tool to set up an area for subsequent fall burns.  In 
the Laidman RMZ the terrain and the forest conditions do not permit spring burning, so the idea was not 
considered further.  In more mountainous terrain where dry pine-lichen forests are spatially related to glacial-
fluvial terraces in valley bottoms, spring burning may provide management opportunities.   
 
In addition to limitation set by uniform terrain and forest cover, a spring burn in the Laidman, by itself, would not 
produce the fire intensity considered necessary to prohibit the development of the vascular plant community. 
 
 Targets: 

 Late summer - last half of August for standing forests or early fall for downed stands - high intensity burn 
desired. 

 Logistics/administrative issues must be complete by August 1. 
 
Fire breaks: 
The key to establishing firebreaks is to maximize the degree of difference between the area to be burned and the 
break area.  Uniform stand conditions and terrain in the Laidman do not provide favourable situations that can be 
used as fire breaks.  To achieve the difference in fuel between the target burn stands and the surrounding 
landscape, stand manipulation must be undertaken.  
 
 Targets: 

 Topographic breaks, water bodies, green forest stands, 20+ yr old plantations, standing grey MPB stands 
all can be used as fire breaks. 

 Fire break width is variable; given the spotting of black phase MPB stands consider 300 - 400 m as a ‘rule 
of thumb’ for break width. 

 Create differences in fuel type through stand manipulation. 
 
Improvements and structures:  
No Risks can be taken with structures the vicinity of a target burn area.  Fortunately structures are often in a 
different timber type (e.g. deciduous stands) and can also be protected using sprinkler systems (relatively 
inexpensively) or other means of firebreaks. 
 
 Targets: 

 All improvements and structures must be protected - unless there is a signed agreement regarding them. 
 Consultation must be conducted with all owners of improvements and structures. 
 Consideration must be given to private vs. public land status in the burn area. 

 
Mid term timber supply considerations: 
Mid term timber supply is a constraining factor in the selection of a site and the implementation of a prescribed 
burn in the PG TSA.  A current strategy identified for the PG TSA is that there are no acceptable losses of mid 
term timber supply.  The stands assessed for this project, as well as several visited by Cichowski in Tweedsmuir 
and Entiako parks did have a relatively high percent of green compared to ‘typical’ stands on more mesic, richer 
sites.   Ultimately the values of caribou versus the mid term timber values will have to be reconciled by 
government if large-scale implementation of prescribe burning is implemented. 
 
Low elevation caribou UWRs are generally located large distances from processing facilities (this is a function of 
landscape ecology, not social reasons).  For business reasons, licensees are limiting operations in UWR (in 
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Vanderhoof a general approach applied is that volume within 100 km has priority for processing, in the Omineca, 
UWR areas are perceived to be constrained volume).  The business strategies implemented by forest licensees 
influence the management approach of UWRs.  Caribou UWR legislation has been developed to incorporate 
forestry as a disturbance.  If forestry does not happen alternate UWR management tools need to be implemented – 
but tradeoffs with forest values must be addressed. 
 
Air quality considerations: 
• Air quality is a concern on all fires 
• Relatively hot fires (desired on UWR) usually have good venting, and fewer air quality issues 
 
Risks: 
The Burn Plan must outline and assess all risks associated with non-target values.  One of the key considerations 
in the evaluation of risk is the cost of an escape.  An alternate view on risk, looking at the mid- and long-term was 
also discussed.  If the target pine stands are not harvested and then fall over, risk is much higher as landscape 
conditions are much more volatile.  Though other values have risk of being degraded through the implementation 
of a prescribed burn, greater risk and potentially higher levels of damage could be experienced if prescribed 
burning is not applied as a management tool to reduce the fire hazard in the mid- and long-term. 
 
Management of Risks: 
• Currently risk management responsibility is ministry specific rather than corporate. 
• Key questions:  

o How much cash must be “available” to cover risks? 
o Can the ‘cash on hand’ be used to provide risk coverage for more than one burn if they are occurring 

in the same season / area? 
 
Burn Plan approval: 
See burn approval flowchart (accessed at http://www.bcwildfire.ca/Prevention/PrescribedFire/Planning/) 
An important component of burn planning, where leadership is within government, is the specification of 
authority and the allocation of resources for burn implementation.  Tasks to be considered: 

• Begin the discussion / negotiation regarding fire management philosophy; to set the UWR burns in the 
context of fire being a desirable tool - this will “pave the way” for burn approval. 

• Negotiate some of the economic / cooperation issues between MOF / MOE prior to attempting to get plan 
approval. 

• Level of authority for signing off straight forward burn plans is the District Manager.  An example of a 
straight forward plan would be one where falling/knocking over the trees prior to burning was completed 
(as outlined below), or in a cutblock such as a broadcast slash burn. 

 
 
Proposed approach for developing a prescribe burn project:  
 
The first thoughts at the workshop of delineating an approach for prescribed burning were based on the 
understanding that standing forests were the target burn medium.  As a result, it was accepted that we were 
making plans on the resources required for a burn in a different portion of the province (either in the park adjacent 
to the Laidman RMZ, Chilcotin or Omineca).  Based on the targets summarized above, the initial proposed block 
size was specified as 500 to 800 ha.  Through discussions however, a realization was made that a stand 
modification treatment, specifically falling or knocking the trees over prior to burning, would create conditions 
that would permit a burn, even in the Laidman RMZ.  The burn, considering a pre-treatment, in the Laidman 
RMZ would target an area of 20 to 40 ha and potentially be in a configuration to permit subsequent burn 
treatments, including one without the pre-burn tree knock-over.  In addition further communication must be made 
to determine if coordination with the licensee can be established to complete a burn in a harvested unit. 
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Resources required for a burn:  
• Adaptive management design and monitoring plan. 
• Burn plan preparation (one year lead time). 
• Consultation with affected parties and First Nations (time required: 2 months if executive support is in place), 

plan for longer period (4-6 months). 
• Type 2 Burn Boss (MOE expertise or corporate?). 
• Knock down the stems in the stand (chain drag likely the best option - could consider First Nations falling 

crews) Note: separate approvals required. Possible recovery offset by licensees 
• Light the fire: Aerial ignition helicopter and crew 
• Containment: 20 pack crew and heavy equipment or helicopter support if needed. Note: consider the 

ecological acceptability of the use of heavy equipment on the site 
• Mop up: 50’ from edge - use containment crew and downsize over time as mop up proceeds 
• Escape: negotiable. Pay for resources required to fight an escaped fire. 
 
Strategy for successful burns:  
• Prepare burn plans, have them approved and available so action can be taken when conditions are right 
• Start with easy, smaller, lower risk burns (e.g. good firebreaks, no structures, etc.) to establish a track record 

of success and build trust. Larger burns require more complex burn plans; and larger burns need to consider 
multiple objectives beyond UWR 

• Start with burns in areas where fire can be used successfully, even if they are not caribou WR 
• Start with burns in parks where the mid term timber supply issue in not a factor 
• In negotiation between ministries and in consultation with effected parties, present the prescribed burn in light 

of the likely alternative of a catastrophic wildfire in the area 
• Use a large prescribed burn area in the burn plan that utilizes good fire breaks and encompasses similar 

ecological types that would be OK to burn in conjunction with the core treatment UWR area. Recognize that 
all of the prescribed area would likely not burn but this safeguards costs if the fire goes beyond the core 
treatment area 

 
Additional Planning: 
• Utilize a parallel process to prescribed fire: Incorporate “let it burn” status into fire / land management plans 

for the areas of UWR 
 
Outline of how to proceed for Caribou UWR burns: 
• Use a large prescribed burn area in the burn plan that utilizes good fire breaks and encompasses similar 

ecological types that would be OK to burn in conjunction with the core treatment UWR area. Focus activities 
on the core area 

• Knock down the standing stems in the core treatment area to create a ‘different type’. Utilize the surrounding 
area as a firebreak (black or grey phase stands of MPB). Utilize cable drag in winter to minimize damage to 
site and ‘snap’ off stems at base 

• Utilize the history of successful ‘broadcast burns’ by licensees that are very similar to the situation created by 
knocking down the stems. This will result in recognition of a ‘standard practice’, lower risks, and thus 
approvals will be easier 

• Burn site at the end of August or early September - hot fire desired 
 
Workshop follow-up -- negotiations / discussions: 
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• Recognize that the burns can provide important training opportunities and engage multiple interested ministry 
/ agencies in the burns 

• Determine the threshold for mid term timber constraints on UWR burning: % green and site index. 
Incorporate UWR burning in current TSA review 

• Develop / negotiate a government fire management philosophy to set the UWR burns in the context of fire 
being a desirable tool and essential for maintenance of caribou. Recognize that a likely alternative to a 
prescribed burn in the UWR areas is a wildfire. 

• Negotiate some of the economic / cooperation issues between MOF / MOE prior to attempting to get plan 
approval;  

o Resources to cover risks of escape: corporate vs. ministry specific, 
o How much cash must be “available” to cover risks, 
o Can the ‘cash on hand’ be used to provide risk coverage for more than one burn if they are occurring 

in the same season / area? 
• Negotiate corporate access to fire bosses. 
• Consult First Nations regarding UWR burning, and their participation. 
• Plan the expansion of UWR burning to other areas (Omineca and Chilcotin). 
 
Workshop follow-up -- research: 
• Responses of dead wood re. regeneration. 
• Ecological responses to fire (treatment design and comparisons). 
• Pair Laidman burning with Carrot Lake burning or burning in other regions (Chilcotin, Omineca). 
• Test of the fire model regarding prediction of fire behaviour in the UWR burns (larger fires provide a better 

test for the model). 
• Additional monitoring of burns: 

o Reduction of down wood obstacles on the sites, 
o Soil nutrient response, 
o Snow conditions on burned sites. 

• Expand the overall treatment and monitoring to other areas.  When expanding project activities ensure 
regional objectives are clearly articulated/understood.  For example, burning lichen types in the Chilcotin is 
not a function of rehabilitating sites due to successional processes, rather it will likely be for reducing 
obstacles (as MPB stems die and fall), however, even reducing obstacles may not be an issue – stem fall-
down will have to be monitored over time to determine it does impede caribou use of a site. 


