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ABSTRACT 

Policy used to guide management of caribou (Rangifer tarandus) winter range in the 
Omineca Region of British Columbia (BC) relies on forestry to provide specific 
disturbances that rejuvenate terrestrial forage lichens.  Occasional disturbance to low-
elevation winter range (essentially pine-lichen dominated woodlands) is necessary to 
maintain a sustainable abundance of terrestrial forage lichens because other vegetation 
communities are favoured during latter stages of vegetation succession; at least on 
some sites.  However, effective implementation of the policy has been confounded by 
the epidemic of mountain pine beetle (Dendroctonus ponderosae) and stalled by the lack 
of forest development resulting from the poor economic climate that currently exists in 
the BC forest industry.   
 
Pine-lichen forests are typically associated with fire dominated natural disturbance 
regimes; hence the recommendation that prescribed burning may provide an alternate 
disturbance mechanism in lichen ecosystems.  The goals of this project were to: 1) 
successfully implement a prescribed burn treatment within caribou winter range and 2) 
produce ecologically similar vegetation/site conditions as would have existed after 
wildfire.  In earlier work, we selected a study site located in the southwest portion of the 
Vanderhoof Forest District at which to implement a prescribed burn treatment.  Although 
the range selected is characteristic of that used by caribou during winter it has only low 
to moderate value based on historic use by caribou.  Nevertheless, portions of the range 
appear to have advanced to the latter stages of vegetation succession and were 
deemed to require disturbance.  Adaptive management of the site was therefore 
considered appropriate but the use of prescribed burn for this purpose had no 
precedence and management results were therefore uncertain.  However, failure would 
be of low risk to caribou and project implementation would provide a valuable learning 
experience that could be extrapolated to other portions of the range and possibly to 
other caribou range elsewhere in the province.   
 
Partly due to the risk of fire escape, and partly due to uniformity of forest cover and the 
terrain, it was decided that research questions would be evaluated using a passive 
adaptive management framework whereby a single treatment site would be prepared in 
the winter of 2008/09 for burn ignition in the fall of 2009.  Indicators for monitoring 
implementation will evaluate cost effectiveness, burn completeness, and the success of 
fire containment within the treatment boundaries.  Indicators for monitoring ecological 
factors will be based on vegetation community development and the volume of debris 
reduced through burning.  It became evident that, to limit the risk of fire escape, we 
needed to create a differential in fuel types between the proposed burn area and the 
surrounding forests.  A number of options were considered to create a site suitable for 
burning.  The treatment selected involved knocking over all tree stems in the treatment 
area, thus enhancing suitability of the site and simultaneously creating the necessary 
fuel differential. 
 
Activities required for project establishment have been scheduled throughout 2008 and 
2009 and include: collecting baseline monitoring data, completing site preparation (stem 
knockdown), and burn implementation.  We expect that post-treatment results will be 
collected in 2010 and follow-up monitoring is scheduled for 2013.  
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PREFACE 

This report is the third in a series of technical reports (TR) concerning the use of 
prescribed burning for management of ungulate winter range (UWR).  The broad goal 
was to develop rehabilitation methods applicable to low-elevation winter range used by 
woodland caribou (Rangifer tarandus) wherever their range had been previously 
impacted by mountain pine beetle (Dendroctonus ponderosae).  The series of reports 
and their general objectives consist of: 
 
 

• TR #1 - evaluation of UWR within the Laidman Resource Management Zone to 
identify sites that could potentially form the basis of a replicated adaptive 
management trial1; 

• TR #2 -  development of efficacy indicators and selection of methods for 
monitoring forest floor vegetation communities2; 

• TR #3 – development of an adaptive management plan (this report); and 

• TR #4 – documentation of site attributes at the selected burn site3. 

 
 
 

                                                      
1 Sulyma, R. and R. S. McNay.  2008.  Rehabilitation of caribou winter range following attack by mountain 
pine beetle: field reconnaissance summary UWR U-7-012.  Wildlife Infometrics Inc. Report No. 286.  Wildlife 
Infometrics Inc., Mackenzie, British Columbia, Canada. 
2 Haughian, S., R. S. McNay, and R. Sulyma.  2008.  Rehabilitation of caribou winter range following attack 
by mountain pine beetle:  Monitoring protocol and early post-fire vegetation dynamics.  Wildlife Infometrics 
Inc. Report No. 287.  Wildlife Infometrics Inc., Mackenzie, British Columbia, Canada. 
3 Sulyma, R.. 2009.  Rehabilitation of caribou winter range following attack by mountain pine beetle: Pre-
treatment site monitoring UWR  U-7-012.  Wildlife Infometrics Inc. Report No. 312. Wildlife Infometrics Inc., 
Mackenzie, British Columbia, Canada. 
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INTRODUCTION 

The mountain pine beetle (Dendroctonus ponderosae, MPB) epidemic has resulted in 
millions of hectares of forests with dead pine trees (Pinus contorta var. latifolia) 
throughout the interior of British Columbia.  The provincial government targeted these 
forests for accelerated timber harvest rates to capture the greatest benefit from a 
declining fibre quality (Province of BC 2007b).  However, the volume of timber being 
processed has not matched the volume of mortality, resulting in large areas of dead pine 
trees that may have a much slower recovery to pre-MPB conditions (Province of BC 
2007b, but see Burton 2006).  This unprecedented mortality and incomplete salvage and 
reforestation of pine forests has negative consequences for the forest industry and can 
also be detrimental to the supply of some ungulate winter ranges (UWR) used by 
woodland caribou (Rangifer tarandus caribou).    
 
Within the Ministry of Environment’s Omineca Region, more than 300,000 hectares of 
low-elevation pine forests have been designated as Caribou UWR under the 
Government Actions Regulation (Province of BC 2005a, 2005b, 2007a).  Management of 
these UWRs is guided by General Wildlife Measures (GWMs) that focus on maintaining 
the quality of the range; particularly a sustainable supply of the terrestrial forage lichens 
(primarily Cladina spp.).  Forage lichens tend to dominate the understory of these pine 
forests (Province of BC 2005a, 2005b, 2007a) during distinct (but not all) stages of 
natural vegetation succession (Coxson and Marsh 2001).  Winter ranges therefore 
require regular disturbance to perpetuate the overall supply of lichens.  To facilitate this 
regular disturbance, a two-pass timber harvest system implemented on a 140-year 
rotation has been recommended (Province of BC 2005a, 2005b, 2007a).  However, in 
light of the MPB epidemic, its rate of spread, and changing management priorities for 
forest licensees; there is a high likelihood much of the pine-lichen UWR will not be 
scheduled for harvest (McNay et al. 2009).   
 
Wildfire is considered to be the natural disturbance mechanism that allows terrestrial 
forage lichens to develop (Kershaw 1977, Sulyma and Coxson 2001).  However, 
disturbances from wildfires are rare since the 1970’s, perhaps because of the combined 
effects of aggressive fire suppression and unfavourable weather (Burton 2006).  
Disturbance resulting from the MPB alone differs from wildfire potentially affecting the 
development of terrestrial lichen vegetation communities.  The different outcomes in 
MPB-killed stands compared to wildfire are: 1) the organic layer of the forest floor is not 
returned to basic nutrients, 2) coarse debris from dead wood reaches much higher 
quantities and spatial coverage, and 3) the forest understory vegetation remains intact 
continuing as an advanced seral stage relative to the forest overstory.  The ultimate 
effects of these differences is currently unknown and bound by uncertainty as significant 
variation in lichen community development exists at a variety of scales ranging from 
regional level (pers. comm., Harold Armleder, BC Ministry of Forests, 09.11.13) to the 
site level (Haeussler et al. 2008).  In the Tweedsmuir-Entiako area, west of the Omineca, 
creeping shrubs capitalize on a brief increase in availability of soil nutrients and moisture 
in the early years following beetle-caused pine mortality (Williston et al. 2006).  
Forecasting subsequent community development is speculative, but a risk is evident that 
lichen presence could be reduced throughout a stand rotation in the absence of a more 
severe (relative to MPB) stand level disturbance. 
 
Prescribed burning is a management tool that has potential for restoration of caribou 
UWRs; especially where changing site conditions promote atypical plant communities 
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relative to those generally observed after stand level disturbances (Williston et al. 2006) 
and where debris accumulations can potentially restrict caribou access to habitat 
(Cichowski 2007).  Past use of prescribed fire in the north-central interior of BC has, 
however, generally been associated with silviculture activities and applied in timber 
harvested areas, rather than in mature forests or in forests with mostly standing dead 
trees.  As a consequence, there is little information available for establishing monitoring 
procedures and criteria upon which to assess effectiveness of prescribed burning as a 
management tool to rejuvenate terrestrial forage lichens.  
 
The primary objective for this project phase was to evaluate the use of prescribed fire as 
a management tool to rehabilitate caribou winter range including: 
• Presentation of background information on other resource values as they relate to 

the use of prescribed fire.  
• Summarization of project decisions and the reporting out of proposed activities 

necessary for successful implementation of a prescribed burn following a standard 
six step adaptive management framework (Nyberg 1999). 

• Presentation of an overview of administrative details necessary to implement a 
prescribed burn, highlighting information such as project stakeholders, 
responsibilities, and budgeting. 

BACKGROUND 

Caribou Ecology 

General Range of  the Tweedsmuir-Entiako Herd 

The Tweedsmuir-Entiako herd (Heard and Vagt 1998) uses range extending from 
Eutsuk Lake in the west to the Fawnie Mountains in the east.  Northern extents of the 
range are bound by Ootsa Lake and the southern extent is roughly bound by Qualcho 
Lake (Cichowski 1993).  The Tweedsmuir-Entiako Herd has a general trend of migration 
moving to the northwest portion of the range in April-May and to the southeast portion in 
November.  Between December and mid-February caribou disperse throughout low-
elevation pine and pine/spruce forests concentrating in the vicinity of the Entiako River.  
Cichowski (1993) also documented female caribou using areas extending east into the 
vicinity of Laidman, Moose and Tsacha Lakes (these are in the Laidman Lake Resource 
Management Zone) and depending on snow conditions (and other ecological factors) a 
small portion of caribou move to higher elevation habitat in the late winter utilizing 
portions of the Fawnie Mountains.   
Habitat Use  

Habitat use and seasonal movement behaviours of the Tweedsmuir-Entiako caribou 
herd has been studied by Marshall (1984) and by Smith and Hebert (1987) from 1982 to 
1984, and by Cichowski (1993) from 1985 to 1988.  Much of the following paragraph has 
been adapted from Cichowski (1993) except where specifically noted otherwise.   
 
Northern caribou feed mainly on terrestrial and arboreal lichens (Cichowski 1993, 
Johnson et al. 2000).  Preferred lichen species include Cladina mitis, C. rangiferina, C. 
arbuscula ssp. beringiana, Cladoina uncialis, C. ecmocyna, and Bryoria spp. 
(Anonymous 2000, Johnson et al. 2000).  Grasses, forbs and sedges also contribute to 
their diet.  During the winter, caribou in the Tweedsmuir-Entiako herd exhibit preference 
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for two different winter habitats depending on snow conditions.  This trend is consistent 
with use patterns of northern caribou herds throughout BC.  Low-elevation, pine-lichen 
forests provide the primary source of forage, however, caribou may move to higher 
elevation range as snow depths increase or become difficult to dig through.  Caribou are 
specific in the selection of low-elevation sites where they forage and tend to select those 
with the most abundant terrestrial lichen cover.  As caribou shift selection to higher 
elevation habitats, they then choose arboreal lichens that they can reach from standing 
on top of deep snowpacks.  Windswept alpine areas are also used at this time where 
caribou can forage on terrestrial lichens.   

Lichen Ecology  

Lichens are the expression of a symbiotic relationship generally between two separate 
organisms, algae and fungus (Goward 1999, McCune and Geiser 1997).  The algae 
contain chlorophyll that manufactures carbohydrates through photosynthesis, while the 
fungi are made of spongy threads that support the algae and protect them from drying 
out (McCune and Geiser 1997). Lichens can be found in a variety of morphological 
phases including: crustose, foliose, and fruticose.  We are primarily interested in the 
fruticose lichens Cladina mitis, C. rangeriferina and Cladonia uncialis, which are 
commonly referred to as reindeer lichens. These lichens have a variety of reproductive 
strategies and physical features to promote successful colonization of a site (Williston 
2000). The most common strategy is to reproduce via vegetative means.  This occurs 
when a disturbance process results in the distribution of all the components of lichen that 
are necessary for it to grow in a new location (Williston 2000). 
 
Forest stands most suitable for lichen development are characterized by a flat or south 
aspect, dry coarse textured soils and a poor nutrient regime (Cichowski 1993, Johnson 
1981, Rowe 1984).  This combination of features creates harsh growing conditions 
resulting in small trees that have short, rounded crowns and understory plant 
communities that are sparse (Sulyma and Coxson 2001).  Lichens do well on these sites 
because they can tolerate the harsh growing conditions and do not have to endure 
competition from other vegetation. 
 
Developing management approaches for lichens involves consideration of ecological 
factors that influence both the growing medium and the microclimate of the site.  It is 
equally important to consider the influence of the regional climate which plays a critical 
role in succession processes that can occur at a site (Sulyma and Coxson 2001).  
Succession involves the replacement of one plant community by another in a 
progressive development through time (Barbour et al. 1987).  The succession of 
terrestrial lichen communities is variable throughout their range in BC.  General patterns 
that have been documented contain three of four seral phases of development with early 
phases being dominated by deep rooted mosses or club type lichens (Cladonia spp.) 
(Brulisauer et al. 1996, Carroll and Bliss 1982, Johnson 1981, Maikawa and Kershaw 
1976, Morneau and Payette 1988, Payette et al. 2000, Rowe 1984).  Late seral phases 
are generally dominated by one of either Stereocaulon spp., Cladina spp. feather moss 
such as, Pleurozium schreberi or creeping shrubs such as kinnikinnick (Arctostaphylos 
uva-uris).  In the vicinity of Germansen Lake in the Omineca, Coxson and Marsh (2001) 
identified a climax dominated by feather moss communities.  Variation to this trend was 
seen in the Entiako where late-seral vegetation was dominated by either feather moss or 
kinnikinnick (Sulyma 2002, Williston and Cichowski 2006).   
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Under a natural disturbance regime, terrestrial lichens re-establish after a wildfire but do 
not constitute suitable caribou forage until the site is approximately 70 years old 
(Johnson 1981, Coxson and Marsh 2001).  This relationship between lichens and 
wildfire is well documented (Johnson 1981, Klein 1982, Morneau and Payette 1988, 
Rowe 1984).  Wildfire initiates the succession process, destroying the existing plant 
community for the short term.  It creates microsite conditions that are unsuitable for 
feather moss or creeping shrubs, key competitors to lichens, to flourish, however over 
time (120 plus years), the forest overtstory and forest floor characteristics change to a 
state where competitor species can dominate. 
  
When wildfire is replaced by timber harvesting, lichen regeneration is different from that 
found under a natural regime. There is limited information available regarding this 
comparison.  However, work from across Canada indicates that where reindeer lichens 
require 70-years to re-establish after wildfire, less than 20 years are required on 
harvested sites (Coxson and Marsh 2001, Sulyma 2001, Webb 1998, Woodard 1995).  
The season of harvest, harvesting methods, and the abundance of terrestrial lichen prior 
to treatment are all critical factors influencing the rate of lichen recovery on sites that 
have been harvested.  

Ungulate Winter Range Management   

Caribou UWRs were legally established through the Government Actions Regulation in 
the Laidman Resource Management Zone4 in 2005 providing spatial delineation and 
management guidelines for both low- and high-elevation winter ranges (Province of BC 
2005). UWR boundaries were based on habitat mapping conducted by: a) Cichowski 
and Banner (1993) and b) the Caribou Habitat Assessment and Supply Estimator 
(CHASE) (McNay et al. 2006).  Management guidance (Sulyma and Yaremko 2003) was 
based on McAllister (2001), which was considered Forest District Policy at the time, and 
on the Vanderhoof Land Resource Management Plan (Province of BC 1997).  A 
thorough stakeholder review was conducted.    
 
UWR U-7-012 (26,067 ha) consists of a mosaic of pine forests that provide snow 
conditions allowing caribou to crater (i.e., dig) for terrestrial forage lichens.  Abundant 
terrestrial forage lichens occur in units referred to as Terrestrial Lichen Habitat (TLH) 
which cover 18.8% or 4,900 ha of the total UWR area.  A key feature of the UWR is its 
spatial adjacency to Entiako Park.  The size of the park and the UWR is intended to 
allow caribou opportunities to remain dispersed thereby reducing their individual risk of 
being encountered by predators.   
 
Management direction developed for the UWR is focused on three ecological functions: 
security from predators, food availability, and minimizing activities that could lead to 
displacement of caribou from the site.  The specific management direction is (Province 
of BC 2005): 

• Maintain enough intact winter range to allow caribou to occur at low density 
thereby minimizing risk of predation.  Timber harvesting will be conducted only 
on one half of a UWR area while leaving the other half untouched. 

• Maintain long-term foraging opportunities by establishing a rotation length of 140 
years; the projected timeframe when terrestrial forage lichens begin to decline 
(Coxson and Marsh 2001). 

                                                      
4 Resource Management Zones are land use planning units developed in the Vanderhoof Land and 
Resource Management Planning process (Province of BC 1997) 
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• Maintain short-term foraging opportunities by restricting forest harvesting to 
winter minimizing the mechanical damage that can occur to lichens (Sulyma and 
Sulyma 2006, Williston and Cichowski 2006).  

• Minimize the potential to displace/disturb caribou by prohibiting forest harvesting 
and road building if caribou are in the UWR area. 

 

Integrating Prescribed Burning as a Management Tool for Caribou Range 
Management 

Stand replacing wildfires occur in forests on a fairly regular basis in the sub-boreal pine 
spruce zone that the study site is located within; probably on average every 75-125 
years (Province of BC 1995, 1998).  This disturbance has created a patchwork of 
different aged forests where most stands are no more than 120 years old.  Patches are 
irregularly shaped and can range from a few hectares to more than a 1000 ha.  Within 
pine-lichen forests there is evidence that ground fire frequency can be significantly 
higher than the frequency of stand destroying events; this is based on observation of 
fire-scarred stems and the lack of fuel accumulations in these types (pers. comm., Brad 
Armitage, Ember Research Services, 08.06.23; R. Sulyma pers. obs.) 
 
Fire behaviour in stand destroying wildfires, classed as Rank 4 or higher, is 
characterized by a highly vigorous surface fire with torching of crowns occurring 
throughout (Province of BC 2008).  The rate of spread is moderately fast, and short 
range spotting (in green stands) is common (Province of BC 2008).  Because MPB-
attacked stands range in condition of the canopy (e.g., green, red, or gray) fire behaviour 
is expected to vary from that experienced in green stands.  For this reason beetle 
attacked stands are now classified as: green, orange, red, purple, black, and gray.  
Burns in orange, red and purple stands are too volatile to contain and so these attack 
phases are not considered suitable for prescribed burning.  Fire can be controlled in 
black stands but spotting that results from loose bark can spread up to 400 m beyond 
the flanks and front of a fire causing control issues.  Once stands reach the gray stage, 
fire behaviour becomes more predictable, though intensity can be extreme, especially if 
a significant component of stems have fallen over.  

Using Adaptive Management to Address Operational Research Questions 

From Nyberg (1999), “Adaptive management is a formal, systematic and rigorous 
approach to learning from the outcomes of management actions, accommodating 
change and improving management.  It involves synthesizing existing knowledge, 
exploring alternative actions and making explicit forecasts about their outcomes.  
Management actions and monitoring programs are carefully designed to generate 
reliable feedback and clarify the reasons underlying outcomes.  Actions and objectives 
are then adjusted based on this feedback and improved understanding.”        
 
Adaptive management can be particularly valuable for improving UWR policy.  For 
example, instructions incorporated into U-7-012 were developed based on the best 
available information and expertise, but for some components it relied on previously 
untested strategies.  The UWR policy identified the importance of disturbance 
mechanisms towards maintaining a sustainable supply of lichen forage, but only a 
limited number of strategies are presented for achieving desired goals.  Forestry was 
specifically mentioned as a management tool, and fire has often been assumed to be an 
option, but neither has a solid scientific foundation promoting certainty around the 
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established instructions in the policy document.  Due to the uncertainty, ongoing 
adaptive management studies have been used to test management options and results 
have been gradually incorporated into UWR policy (Sulyma and Sulyma 2006, 
Waterhouse 1998).  However, research focused on the use of prescribed fire as a tool to 
rejuvenate terrestrial forage lichens has been nonexistent in north-central BC and the 
use of prescribed burning in beetle-killed pine forests is limited.  An adaptive 
management approach provides a proven framework to address uncertain management 
associated with the use of prescribed fire.  Adaptive management involves a six step 
process: 1) problem assessment, 2) design, 3) implementation, 4) monitoring, 5) 
evaluation, and 6) adjustment.  We recommend following this framework as a method to 
implement prescribed burning in the Laidman RMZ. 

IMPLEMENTING PRESCRIBED BURNING IN CARIBOU 
WINTER RANGE 

Step 1: Assess and Define the Problem 

Step 1.1: Establish Goals 

This project was focused on improving understanding of prescribed burning in Caribou 
UWRs and included the following two key goals: 

1. Determine the operational feasibility of using prescribed burning as tool for 
managing UWR; and 

2. Determine if the ecological outcomes of prescribed fire are similar to the 
outcomes observed after wildfires under similar ecological conditions.  

Step 1.2: Set Management Objectives 

The management objectives were to use prescribed burning: 
1. as a treatment to rejuvenate terrestrial forage lichen in low-elevation pine-lichen 

forests that have been identified as UWR for northern caribou;  
2. to reduce the competition from creeping shrubs and feather moss on terrestrial 

lichen communities, thereby ensuring forage availability for caribou in the mid- 
and long-term; and 

3. to consume a portion of the dead pine and reduce the potentially detrimental 
effect of coarse woody debris on caribou access to habitat. 

Step 1.3: Set Learning Objectives 

Learning objectives were to: 
1. determine if prescribed burning can be used as an operational tool for managing 

caribou UWR;  
2. determine if the ecology of a site, that has undergone a prescribed burn, is 

similar to a site that has been burned by wildfire; 
3. create a knowledge base for future reference and management decisions; and 
4. collect information that can be used to update caribou habitat supply models 

(such as CHASE, McNay et al. 2006). 
Step 1.4: Decide Key Uncertainties 

In ecological research, where treatment effects are evaluated in situ, it is rarely possible 
to control for all environmental variables.  Therefore, in most studies, uncertainties are 
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influential factors that are recognized but considered to either: a) fall outside the scope 
of the study or b) be of relatively lower effect.  Two key uncertainties associated with the 
establishment of a prescribed burning are related to: 

• variation in fire weather indices (FWI); and, 
• variation of biophysical attributes. 

 
FWI are used to define conditions necessary to implement successful prescribed burns.  
The indices, however, encompass a range of environmental conditions such that 
variation of results can occur.  Variation resulting from actual FWI during burn 
implementation is not expected to be large, and can be accounted for simply by 
monitoring and recording the conditions at the time of the burn.  
 
Regardless of the scrutiny applied to select a uniform site, variation of biophysical 
attributes occurs.  For example, fuel accumulations and the density of trees both can 
vary somewhat and slight variations in moisture regime can be present, influencing the 
spread of ground fire across the site.  Clear documentation on the variability of site 
factors, which will be collected through pre-treatment assessments, will provide the 
means to interpret any differences in outcomes.  In addition, pre-burn treatments 
proposed for this site will help generate more uniform conditions minimizing variation in 
the outcome.  Variation of biophysical attributes is not considered a limiting factor for this 
project. 
Step 1.5: Establish Scope 

Application area:  Site attributes of the Laidman study site were evaluated in July 2008 
(Sulyma and McNay 2008). Much of the following section has been adapted from 
Sulyma and McNay (2008) except where specifically noted otherwise. 
 
The project site was identified as a 40 ha area located two kilometres south of Laidman 
Lake in the Vanderhoof Forest District (Figure 1 and Figure 2).  General coordinates are 
UTM Zone 10, Northing 5887944, Easting 355462.  The site lies at the east end of TLH 
polygon number 11 that is part of UWR U-7-012.  It is in the Nazko Upland ecosection of 
the Central Interior ecoprovince (Demarchi 1996) and falls in the moist cold subzone of 
the Sub-Boreal Pine-Spruce zone (SBPSmc), which has a climate characterized by 
warm dry summers and cold winters (Meidinger and Pojar 1991).   
 
Uniform forest cover and terrain characterize the proposed treatment site (Figure 2).  
The forest cover is dominated by a relatively dense 103-year old lodgepole pine stand 
that has a moderately well-developed understory of lodgepole pine regeneration.  
Mountain pine beetle has led to the mortality of 66% of the tree layer resulting in a live 
tree density of approximately 300 stems per hectare.  Much of the MPB attack occurred 
between 1998 and 2000 (Sulyma unpublished data) and the stands are now in the black 
stage of attack.  Understory vegetation is typical of the SBPSmc 01b site series 
(submesic phase of the Pine -Feathermoss - Cladina plant association) (Banner et al. 
1993).  Herb and shrub cover is relatively sparse (<20% cover) and is dominated by 
soopolallie (Shepherdia canadensis), kinnikinnick and lodgpole pine regeneration.  
Feathermoss is most prevalent on the forest floor, though terrestrial lichens (Cladina 
spp. and Cladonia spp.) cover approximately 10% of the site. 
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Figure 1 Location of terrestrial lichen habitat (TLH) areas (red polygons) within designated 
UWR U-7-012 (grey shaded area) for woodland caribou in the Vanderhoof Forest District in 
north-central British Columbia.  The green shaded area is Entiako Park and the purple areas 
represent the polygons assessed by the reconnaissance 
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Figure 2.  Proposed treatment site (and control area) located near Mathews Creek, in the 
Vanderhoof Forest District. 
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The study site is bounded by proposed cutblocks on the north and south boundaries and 
a small-scale salvage trail on the west boundary.  The west boundary is located 300 m 
east of Mathews creek, which is approximately 5 m wide and will provide a suitable 
water source for burn activities.  The elevation of the study site is approximately 1060 m 
above sea level.    No significant physical terrain features are present around the unit 
that can be used as firebreaks. 
 
The study site has all season two-wheel-drive access to within 400 m of the southwest 
corner.  Small-scale salvage trails provide quad access throughout the burn area.  An 
un-maintained airstrip is located 550 m west of the study site and a small camp, on 
Laidman Lake, is situated 1.8 km to the north.  
 
Time-scale:  The project has short- (<3 yrs), mid- (4-25 yrs), and long-term (>25 yrs) 
dimensions.  Short-term results will mostly pertain to burn implementation indicators that 
evaluate cost effectiveness, burn completeness, and the success of fire containment 
within the treatment boundary.  The resultant plant communities will also be used as 
short-term indicators to evaluate whether the burn produced suitable conditions for 
terrestrial forage lichens (Haughian et al. 2009).  Evaluation of short-term results could 
also entail comparison between prescribed burning and wildfires.  Lichens are slow 
growing and not likely to be present in the early years after a fire as a result this 
comparison will provide insight to whether observed vegetation communities will produce 
the desired conditions in the mid- and long-terms.  Mid-term results will mostly pertain to 
monitoring the re-establishment of lichen communities.  Through the mid-term, the 
resulting vegetation communities should begin to show consistency with lichen 
chronosequence summaries developed for the Omineca (Coxson and Marsh 2001, 
Sulyma 2002).  Results from this timeframe are also expected to provide linkages to 
another existing adaptive management project located 5 kilometres to the northwest.  
Work on the adjacent project is intended to help evaluate the effects of forestry on 
terrestrial lichen development (Sulyma and Sulyma 2006).  Long-term indicators, which 
will be based on evaluations of the vegetation community composition and structure, will 
be designed to allow comparison of results between prescribed burning, the adjacent 
forestry project, wildfire sites, and from past chronosequence work. 
 
Project Participants: Project participants are listed in Table 1. 
 
Project Responsibilities: Project responsibilities are listed in Table 2. 
Step 1.6: Determine Management Actions and Measureable Indicators 

Management actions:  In a workshop held to discuss potential management actions fire 
experts identified opportunities for prescribed burning were limited at the proposed site 
(Sulyma and Ellis 2008).  The uniformity of the terrain and the  forest, plus the influence 
of MPB attack on fire behaviour, created an unacceptable fire risk such that only three 
potential approaches were identified during the workshop.  These were: 

1) Identify a large containment area around the proposed prescribed burn site, large 
enough to contain the extent of all possible fire escapes. 

2) Wait for 10-20 years until the trees begin to deteriorate and stems begin to fall 
down increasing ground fuels.  Ignite the burn when adequate ground fuels are 
present during a period of lower FWI severity. 
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Table 1.  List of proponents and their affiliation. 
Proponent Affiliation Proponent 
BC Ministry of Environment Chris Ritchie 

Brady Nelless 
Adrian Batho 

BC Ministry of Forests John DeGagne 
Mike Pritchard 
Dana Hicks 
Nathalie Lavoie 
Brent Bye 
Harold Armleder 

Canadian Forest Service Phil Burton 
Brad Hawkes 

Wildlife Infometrics Inc. Randy Sulyma 
Scott McNay 
Sean Haughian 

Ember Research Services Brad Armitage 
Stuart Nechako Ecosystem Restoration Committee Brady Nelless 

John DeGagne 
Caribou Ecological Consulting  Debbie Cichowski 

Table 2. Identification of project responsibilities and the proponents tasked for each 
responsibility.   
Proponent Responsibility Proponent 

1. Problem Assessment Chris Ritchie, Randy Sulyma, Scott McNay, Brady 
Nelless, John DeGagne, Mike Pritchard, Brad 
Armitage 

2. Project Design Chris Ritchie, Adrian Batho, Randy Sulyma, Scott 
McNay, Brady Nelless, John DeGagne, Mike 
Pritchard, Dana Hicks, Nathalie Lavoie, Brent Bye, 
Harold Armleder, Brad Armitage, Phil Burton, Debbie 
Cichowski 

• Site Selection Randy Sulyma, Brad Armitage 

• Indicators and Standards Chris Ritchie, Randy Sulyma, Scott McNay, Brady 
Nelless, John DeGagne, Mike Pritchard, Brad 
Armitage 

• Treatment Management Actions Mike Pritchard, Brad Armitage, Randy Sulyma 

• Forecasted Outcomes Randy Sulyma, Scott McNay 

3. Implementation Chris Ritchie, Adrian Batho, Mike Pritchard, Randy 
Sulyma 

4. Evaluation  Randy Sulyma, Scott McNay, Chris Ritchie 

5. Adjustment Randy Sulyma, Scott McNay, Chris Ritchie 
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3) Conduct a pre-burn treatment, which involves knocking over the stems to create 
a differential in fuel types between the burn area and the adjacent forests.  
Creating the fuel differential will permit the ignition of a prescribed burn in a 
period when hazard for the adjacent stands is low. 

 
Options one and two partly addressed the issues of terrain and forest uniformity, but 
were not adequate to allow for the implementation of a prescribed burn.  Option one was 
limited because there was a camp/lodge within the area that would need to be identified 
as part of the containment area and the liability associated with burning the camp was 
assumed to be too great.  Option two provided a means to burn when FWI were more 
favourable but still did not provide the means to ensure containment of a burn within the 
proposed treatment site.  Option two also did not provide information on an acceptable 
timescale that could be used to address current UWR policy.  Option three was the only 
action that allowed for the safe execution of a prescribed burn.  Initially, site preparation 
treatments were not considered options due to cost constraints, however, it was 
determined that a significant benefit of implementing an initial burn was that it would 
increase opportunities for subsequent burns by providing a fire break into which adjacent 
areas could be burned.  With a firebreak in place burning adjacent areas could be done 
without having to do a pre-treatment activity. 
 
Measureable indicators: Several sets of indicators will be used to evaluate the success 
of prescribed burning including monitoring the basic logistics of burn implementation 
such as man power requirements and costs.  Evaluation of the burn effectiveness will be 
completed by monitoring burn severity using depth-of-burn pins.  Given the objective to 
create suitable conditions for terrestrial lichens, a significant reduction in surface organic 
accumulations is expected.  A measure of large fuel consumption is also an important 
measure of burn success; large debris must be reduced to a level with few impediments 
for caribou movement (Williston and Cichowski 2006).  Evaluations of burn 
completeness and fire containment within the treatment boundary will also provide a 
measurement of burn success.  Our expectation is to burn as much of the site as is safe 
to do so, and to have no escapes that damage the surrounding forest.  
 
Monitoring the development of the vegetation community over a range of time frames 
provides a direct measure of the effectiveness of creating forage for northern caribou.  
Observation of the resulting vegetation community will be compared against outcomes 
from wildfires (Haughian et al. 2009) and from the results of a lichen-forestry adaptive 
management trial (Sulyma and Sulyma 2006).  Short-term success will be determined by 
how similar the resulting vegetation communities are to those of wildfire and in the mid- 
and long-terms success will be measured by the direct observation of the abundance of 
regenerating terrestrial forage lichens. 
 
Available standards for monitoring include:  

• Field Manual for Describing Terrestrial Ecosystems5, 
• General Standards for GIS Data6, 
• BC Burn planning process7,  
• Standard methods for assessing prescribed burns8 

                                                      
5 http://ilmbwww.gov.bc.ca/risc/pubs/teecolo/fmdte/deif.htm 
6 http://srmwww.gov.bc.ca/gis/  
7 http://bcwildfire.ca/Prevention/PrescribedFire/docs/PFireApprovalProcess.doc  
8 http://www.for.gov.bc.ca/hfd/pubs/Docs/frh/frh001.pdf 
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• Standard methods for monitoring terrestrial lichen in the Omineca 9 
• Standard approaches to the design of adaptive management trials10 

Step 1.7: Document Conceptual Model, Hypotheses, and Assumptions 

The conceptual model for this project has been adopted from the Pine-Lichen Winter 
Range (PLWR) submodel of CHASE (Figure 3)(McNay et al. 2006).  Within the PLWR 
submodel wildfire is a disturbance state within the Stand Removal11 node that is used to 
predict Forest Floor Characteristics, which relative to Stand Age influences Terrestrial 
Lichen Forage Abundance (McNay et al. 2006, Nyberg et al. 2006).  We have made the 
basic assumption that prescribed burning will produce similar results to wildfire.  Thus, 
following the logic applied in the PLWR submodel, our hypothesis is that terrestrial lichen 
abundance will be low for the first 40 years following prescribed burning.  Abundance will 
then increase until the stands reach 140 years of age when a decline of terrestrial lichen 
abundance will start to occur.  This trend of lichen abundance is consistent with 
observations made for dry pine-lichen forests throughout the Omineca region (Coxson 
and Marsh 2001, Sulyma 2002).  

Step 2. Determine the Project Design 

Step 2.1: Set Treatment/Management Actions 

Treatment activities will be undertaken in two stages.  The first activity will involve the 
knock down of the standing trees in the winter of 2008/2009 to create a required 
differential in fuel types between the burn area and the surrounding forests.  The second 
stage, implemented in the summer/fall of 2009, will be the ignition of the prescribed burn. 
 
Standards available for this work are: 

• BC Burn planning process12, 13,  
• General Standards for GIS Data14, and, 
• Standard approaches to the design of adaptive management trials15.  

Step 2.2: Forecast Outcomes 

Short-term: The composition and abundance of the vegetation community after a high 
intensity burn is not expected to be significantly different from what was found after 
wildfire.  A significant reduction of all vegetation species, relative to the control area is 
expected, most importantly will be a reduction in the cover of creeping shrubs.  The 
surface temperatures during the burn should be high enough to heat subterranean plant 
parts prohibiting vegetative reproduction post treatment.  A significant reduction in the 
down fuel/debris is also expected.  The majority of the debris will likely be consumed in 
the treatment though some impediments to mobility are expected to still be present. 
 
Mid-term:  The vegetation composition in the treatment area is expected to be similar to 
communities identified by Coxson and Marsh (2001) and by Sulyma (2002) for young 
age classes in chronosequences developed for the Omineca and Laidman areas.  Deep- 
                                                      
9 http://www.forrex.org/publications/other/FileReports/fr08–03.pdf 
10 http://www.for.gov.bc.ca/hfp/amhome/Training/am-intro-guide.htm 
11 Note: italic font provides reference to node names within figure 3. 
12 http://bcwildfire.ca/Prevention/PrescribedFire/docs/PFireApprovalProcess.doc  
13 http://www.for.gov.bc.ca/hfd/pubs/Docs/frh/frh001.pdf 
14 http://srmwww.gov.bc.ca/gis/  
15 http://www.for.gov.bc.ca/hfp/amhome/Training/am-intro-guide.htm 
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Figure 3.  Conceptual diagram adopted from McNay et al. (2006) indicating the expected trend of lichen accumulation 
following wildfire.  The numbers in each node located to the left of the black bars indicate the likelihood that a state will 
occur. 
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rooted mosses (Pleurozium spp.), club lichens (Cladonia spp) and shub lichens (Cladina 
spp) should all be well represented with similar amounts of cover.  There should be very 
little evidence of feathermoss at this time and the cover of needle litter is expected to be 
high.  The vegetation community resulting from prescribed burning is expected to be 
different from the community that is present after forest harvesting.  After harvesting 
Cladina mitis and Cladonia uncialis show evidence of being able to endure higher levels 
of solar insolation and during the mid-term period become very prevalent on a site 
(Sulyma 2001).  The cover of reindeer lichen is expected to be about 15% in fire 
established stand (Sulyma 2002) and over 30% in harvested stands (Sulyma 2001).  Log 
debris is anticipated to decrease during this time frame.  By the end of this stage, 
remnants from the burn may still be present but there should be no elevated debris that 
impedes access through the treatment area.  
 
Long-term:  In the early stages of the long-term time frame (relative to this project) 
differences in vegetation cover will be similar as in the mid-term.  Given time however, 
as stands reach 50-70 years of age the resulting vegetation from each disturbance type, 
wildfire, harvesting, and prescribed burning, should all be the same.  Reindeer lichens 
are expected to be dominant and at an abundance level suitable to support foraging by 
northern caribou.  All debris that was produced during the treatment activities is 
expected to be decomposed and not be an impediment to caribou moving through the 
stand. 

Step 3. Implementation 

The implementation of the first phase of project activities will occur from 2008 through to 
2013 with project establishment occurring in 2008 and 2009 (Table 3).   
 
 

Table 3.  A list of project activities, and the projected timeframe for implementing each, that  
are required to establish a prescribed burning project. 

Time Period (starting July 2008) 
2008 2009 2010 

Activity J A S O N D J F M A M J J A S O N D J F M A M J
Site Selection                         
Summarize Wildfire Data                         
Burn Plan                         
AMP Approval                         
Baseline Data Collection                         
Stem Knockdown                         
First Nations Consultation                         
Stakeholder Open Information 
Session 

                        

Establish/Monitor Weather 
Station 

                        

Burn Implementation                         
Post Treatment Assessments                         
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Step 3.1: Conduct Office Planning 

Burn plan: The burn plan for this project (Appendix 2) was prepared by Brad Armitage of 
Ember Research Services.  The requirements for content and methods for completing 
burn plans are available from the Ministry of Forests, Protection Branch16.  As part of the 
burn plan process, it was necessary to provide an assessment of other values at risk 
and other pertinent hazards associated with burn area.  Knowledge from local burn 
experts was extremely valuable when compiling this information.  Local burn experts can 
generally provide information on other resource values in the vicinity of a proposed burn 
site and are aware of local weather stations that can be used to determine target FWI.   
 
Consultation:  Consultation with all affected parties should be undertaken at the early 
stages of project development.  In our case, interested stakeholders included: 
Government (Ministry of Forest and Range: Field Services, Protection Branch; Ministry 
of Environment: Environmental Stewardship Division, BC Parks), First Nations, trappers, 
guide outfitters, private property owners, range tenure holders, non-government 
organizations (NGOs), and forest licensees.  For this project the BC Ministry of 
Environment was the project lead ensuring appropriate levels of consultation were 
completed. 
Step 3.2: Conduct Field Planning 

Site Layout:  The boundary of the treatment area was marked in the field to guide 
subsequent ground activities.  Boundary marking was done using winter weight orange 
ribbon following the standards for ribboned boundaries in the Boundary Marking 
Guidebook17 .  The location of the boundary was surveyed with a Trimble ProXL GPS 
receiver (Trimble Navigation Limited, Sunnyvale, California) following data collection and 
mapping standards specified for the Forest For Tomorrow program18. 
 
Pre-treatment Field Assessments: In the fall of 2008, surveys were completed to 
evaluate stand structure, fuel loading, vegetation composition and abundance, and 
general site attributes at the proposed treatment site (Sulyma 2009). 
Step 3.3: Implement Treatment 

Stand knockdown:  Dragging a cable anchored between two crawler tractors will be 
done to knockdown the majority of the mature trees at the study site.  Large machines 
(net horsepower exceeding 265, e.g. Caterpillar D8) are required for the treatment, 
which will be done in the winter during frozen conditions to minimize site level mineral 
soil disturbance and promote snapping of the boles near the ground.  The intent of 
conducting the knockdown treatment is to create a significant differential between the 
fuel in the treatment area compared to the surrounding forest.  The knockdown 
treatment also addresses issues related to the potential for stem fall down as the stand 
ages.  In an untreated situation it speculated that as trees fall over and log 
accumulations increase caribou mobility could be severely impacted (Williston and 
Cichowski 2006).  Likewise, a large increase of down stems provides a significant fire 
hazard, potentially supporting fire 20 years or more after a prescribed burn treatment.  If 
a wildfire happened on this time frame, the effects of the initial treatment would be 
negated.   
                                                      
16 http://bcwildfire.ca/Prevention/PrescribedFire/createplan.htm 
17 http://www.for.gov.bc.ca/tasb/legsregs/fpc/fpcguide/bound/boundtoc.htm 
18 http://www.for.gov.bc.ca/hfp/fft/standards/FFTGPSstandard.pdf 
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Burn ignition:  An aerial burn ignition will be completed following procedures and 
commitments outlined in the approved burn plan (Appendix 1).   

Step 4: Conduct Monitoring and Analysis 

Monitoring activities, which will focus on assessments of vegetation and debris are 
planned for the summers of 2010 and 2013 (Table 3). Information collected throughout 
all activities will be summarized annually and be used to support other prescribed 
burning projects in north- and central-British Columbia.  Baseline data will be collected in 
both a study area and a control area (Figure 2) to document the: 

• abundance and composition of species in the vegetation community; 
• forest stand conditions of all tree layers (i.e. regeneration, saplings, poles and 

trees); 
• terrain and other site characteristics; and, 
• fuel loading. 

Procedures for collecting information on the vegetation, trees and site descriptions will 
follow terrestrial information data capture protocols outlined in the Field Manual for 
Describing Terrestrial Ecosystems (Province of BC 1998).  In addition, detailed 
assessments of the forest floor vegetation will be completed on a representative number 
of quadrats established throughout the area (McCune and Lesica 1992, Stohlgren et al. 
1998).  A photo sampling procedure will be completed to allow for quantitative 
observations to be made on subtle changes that occur between monitoring periods 
(Williston and Cichowski 2006, Sulyma and Sulyma 2006).  Baseline fuel loading data 
will be captured following protocols outline by Trowbridge et al. (Trowbridge et al. 1989). 
 
Following a successful burn implementation the same procedures used to collect 
baseline data will be used to collect monitoring data.  The results will be compared to 
outcomes observed from a wildfire located on Vantine Creek in Entiako Park (Cichowski 
and Williston 2008, Haughian et al. 2009).  The comparisons evaluated will focus on 
vegetation community response (species abundance and diversity) and differences in 
stand structure.  The reduction in debris accumulations will be evaluated by comparing 
the post-treatment results to the baseline data. 
 
Analysis will primarily consist of t-tests comparing: 1) post treatment results to those 
derived from wildfire, or 2) post treatment results to the baseline data.  Where 
comparisons between all three: wildfire, the treatment area and the control are 
conducted, ANOVA will be used to identify significant variation between indicator 
variables. 

Step 5: Evaluate Results and Deliver Extension 

The compilation of annual results will provide guidance on the use of prescribed fire as a 
management tool to rehabilitate UWR.  The success and the legacy of adaptive 
management projects are dependent on the advocacy of a project champion (Marmorek 
et al. 2006).  The authors of this report have extensive experience implementing 
adaptive management understanding the importance of this concept and will move 
forward developing and disseminating results generated over multiple years.  The BC 
Ministry of Environment, Environmental Stewardship Division (ESD) will also be required 
to take a lead in the evaluation and delivery of project outcomes based on their technical 
role in the development of UWRs (Province of BC 2003). 
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Project extension will include: 
• Technical papers (to guide legislation amendments); 
• Journal submissions; 
• Newsletters; 
• Posters; and, 
• Presentations, 

The target audience will focus on natural resource managers and on stakeholder parties 
affected by the management of caribou range, and of prescribed burning. 

Step 6: Adjust Management 

BC Ministry of Environment, Environmental Stewardship Division (ESD) is the lead 
proponent to ensure that UWR policy is founded on the best available information and 
will ensure products are incorporated into policy (Province of BC 2003, pers com. 
Sandra Sulyma, BC Ministry of Environment, Environmental Stewardship Division, 
09.03.22).  
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BUDGET 

Phase Schedule Activity Rate Unit # Units Cost 
Stem Knockdown Winter 08 Treatment area layout $     650.00 $/day 2 $    1,300.00
  Treatment supervision $     650.00 $/day 2 $    1,300.00
  Lowbed $     131.00 $/hr 12 $    1,572.00
  Treatment - 2 D8 cats for one day $     215.00 $/hr 14 $    3,010.00
Stakeholders Meeting Spring 09 Meet with First Nations    $    3,000.00
  Project open info session    $    5,000.00
Establish Weather Station Spring/Summer 09 Set-up and monitor weather station 

(Contract Protection Branch) $  5,000.00 Season 1 $    5,000.00
Pre-treatment monitoring Summer 09 

$  1,165.00 $/crew/day Field 5 $    5,825.00
  

One crew week plus time for 
documentation and analysis  to 
establish additional monitoring such 
as fuel measurements once 
knockdown is complete, and to install 
depth of burn pins $     450.00 $/day Office 15 $    6,750.00

  $  1,165.00 $/crew/day Field 4 $    4,660.00
  

Update veg monitoing data pending 
final treatment boundaries $     450.00 $/day Office 10 $    4,500.00

Burn implementation  Summer/Fall 09 Helicopter overview flights $  1,500.00 $/hr 4 $    6,000.00
  Helicopter ignition $  1,500.00 $/hr 4 $    6,000.00
  Ground crew (10 person) $  5,000.00 $/day 3 $  15,000.00
  Admin/supervision $     450.00 $/day Office 5 $    2,250.00
2008/09 Subtotal      $ 72,457.00 
       
Post Burn Monitoring Summer 10 $  1,165.00 $/crew/day Field 10 $  11,650.00
  

Field assessments and reporting post 
treatment $     450.00 $/day Office 25 $  11,250.00

 Summer 13 $  1,165.00 $/crew/day Field 7 $    8,155.00
  

Field assessments and reporting post 
treatment $     450.00 $/day Office 20 $    9,000.00

       
Project Total      $111,222.00
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APPENDIX 1.  BURN PLAN FOR MATHEWS CREEK SITE 

Prepared by:  Brad Armitage  
Ember Research Services Ltd.  
4345 Northridge Cres.  
Victoria, B.C. V8Z 4Z4 
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A. Project Overview 

Location: 

Geographic Location South of Laidman 
Lake 

Lat/Long 53 07' 17"/125 09" 42" 

Base Map/Opening 93F015 Forest Region Northern Interior 

Fire Centre Prince George District Vanderhoof 

Zone       TSA Prince George 
 
Legal: 

Land Status Crown Tenure /Licence Range: RAN075042 

Licencee/Owner Range: Wayne and 
Deborah Daul 

Phone Number (24hr.)       

Land Description       Plan Number    

 
Information: 

Burning Supervisor Chris Ritchie Phone Number (24hr.) 250-614-9910 

Size 24.5 Photo Line Number Ortho Image: 
bc_093f015_xc1m_ut
m10_2000_2001.tif 

 
General Description: 
The removal of forest canopy as a result of MPB attack in lodgepole pine forests has changed a 
variety of stand conditions and ecological functions (i.e snow intercetption, understory forage 
characteristics) which is having potentially adverse affects on the suppy of suitable winter habitat 
for woodland caribou.This project will explore the use of prescribed fire to help perpetuate the 
long-term supply of terrestrial forage lichens within the woodland caribou's winter range. Two 
prescribed burn treatments are proposed -- a spot treatment totalling about 5 ha and a broadcast 
treatment of about 19.5 ha. 
 

B. Fuel /Stand Description 

1) Biogeoclimatic Subzone SBPSmc 

2) Site Series 01b/02 

3) FBP Fuel Type C-3 Mature Lodgepole Pine (now 60-90% beetle killed) 

4) Forest Cover 100 year plus lodgepole pine 

5) Slope Uniform slope ranging from 0-5% 

6) Aspect West 

7) Elevation 1067m 

8) Slope Position Mid/Level 

9) Valley Orientation flat ground 
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10) Duff Depth 3-5 cm 

11) Soil Texture (predominant) Sandy Loam 

12) Fuel Loading Approx. 1.5 kg/m2 (based on visual comparison with PG CFS 
plots) 

 
Additional Comments: 
      
 

C. Prescribed Burn Objectives and Desired Fire Effects 

 
Summary 
Terrestrial lichens, which are a primary winter forage for northern caribou are found on nutrient 
poor, dry pine sites that are subject to a wildfire natural disturbance regime.  Fire intervals, based 
on Natural Disturbance Unit targets would be approximately 125 years; however, based on 
evidence of firescared stems within dry pine-lichen forests, the return interval could be much less.  
Management strategies have been developed to use forestry as the disturbance agent on these 
types to perpetuate lichen communities in the absence of wildfire.  Given the impact of the 
mountain pine beetle epidemic and other socio-economic factors, managers cannot be 
guaranteed that an appropriate area of disturbance will be created by forestry activities to satisfy 
the management targets set in northern caribou Ungulate Winter Range policy.  In turn, alternate 
approaches to forestry are being explored to determine the feasibility and effectiveness towards 
UWR management.  This project aims at using prescribed burning as a tool to rehabilitate 
terrestrial lichen habitats. The project objectives are: 
1. To determine if prescribed burns can be applied as an operational tool in UWR management.  
2. To implement at least two severities of prescribed burns to determine if the vegetation 
response after prescribed burning is equivalent to the response after wildfire on ecologically 
similar sites. 
3. To determine if prescribed burning can reduce the potential for extreme debris accumulations 
thus 1) reducing future fire risks, and 2) maintaining access through stands for northern caribou. 
 
Weather 
Windspeed 5-12 km/h 

 
Fire Weather Indices/Codes 
FFMC 89-92 
DMC 20-50 
DC < 500 
ISI < 10.5 
BUI <= 80 
FWI <= 29 
 
Fuel Moisture Content 
The range of the fine fuel moisture content should be within the range of 9-12 percent 
corresponding to a range of FFMC values of 89 to 92.  
The on-site weather station will be used to monitor hourly FFMC values leading up to the burn.  
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Fire Behaviour to Meet Desired Fire Effects 
In order for the objectives to be met, a moderately intense surface fire is required 
ROS: 1 to 5 m/min 
 
 
Smoke Management 
The Smoke management plan will be in compliance with the Open Burning Smoke Control 
Regulation of the Environmental Management Act. 
Venting requirements may not be adhered to for blacklining operations due to projected low 
emissions and short duration of blackline operation. 
The burn site is located in an area having a Open Burning Smoke Control Regulation (OBSCR) 
rating of LOW. The plume drift is expected to be to the east based on historical wind patterns and 
the prescription requirements. It is anticipated that very little smoke will persist over the burn area 
48 hours after ignition..  
 

D. Values at Risk 

 
Threatened Areas (outside the burn area) 
UWR -  the treatment area falls within U-7-012.  A specific  regime has been proposed for UWR 
manamgent.  
Range Tenure 
Airstrip and some structures W and NW of the burn site 
Plantations to east of treatment area - Plantations have been established by BC Timber Sales 
and Canfor 
Water Quality - Mathews Creek is adjacent to the burn area. There will be no ignition of fuels 
withing 50 m of Mathews Creek. The prescription calls for NW, W, or SW winds which will result 
in smoke and ash being blown away from Mathews Creek. 
 
Areas to be Protected (inside the burn area) 
There are no values at risk within the burned area 
 

E. Public Relations and Information Strategy 

The proposed burn location is 120km southwest of Vanderhoof, the largest local community.  
Impacts to that community are expected to be low and information will take the form of a press 
release 1 week prior to the proposed ignition date.  The First Nation Village of Ulkatcho is located 
50km south west of the proposed burn.  The First Nation consultation process started in summer 
2008 will provide information exchange to that community.  As requested by the First Nation 
leadership, an information meeting will be held in the community in early summer 2009. 
 

F. Prescribed Burn Operations 

 
Pre-Burn preparations 
Complete Public Relations and information Strategy 
Obtain Burn Reference Number 
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Ignition and Control Plan 
      

Fire Suppression Resources at Burn Area for Ignition and Control 

- During ignition the resources on site will be the Burn Boss and a helicopter 

Adult Persons Hand Tools Pumps Hose Heavy Equipment Other 

                                    

 

MOPUP AND PATROL OBJECTIVES 
(All fires will be extinguished 2 days after ignition. 

Mop-up operations will commence on day 2 of the burn and will be carried out by contract mop-up 
crews under the direction of the Burn Boss. 
All areas requiring mop-up operations will have a danger tree assessment completed before 
crews begin work The initial mop-up operations will concentrate within the first 30 meters around 
the burn area perimeter. Once the outer perimeter is safeguarded it is planned to let the areas 
within the guards continue to burn. This will allow time for accumulations and stumps to burn out, 
minimizing the amount of mop-up required. 

Adult Persons Hand Tools Pumps Hose Heavy Equipment Other 

                                    
(total resources to be available and required for mop-up and patrol for Day 2 and onward) 

 
Patrol Plan 
Description: 
- Frequency of the patrol will be determined by weather conditions and risk of escape. 
- If MOF flights (Vanderhoof) are occurring in the vicinity of burn, they will be asked to overfly the 
burn area.  Contact between the Districts Air coordinators and the Van/Jam Protection will be 
maintained to ensure this happens. 
- If no flights are available during this patrol period, a fixed wing aircraft will be chartered and 
become a cost of conducting the burn. 
Resources: 
- Fixed Wing or Rotary Wing Aircraft 

Escape Fire Contingency Plan 
Refer to the attached map which identifies the Burn Plan Area as well as the Burn Management 
Zone.This map will show the burn plan area boundary in yellow and the burn management area 
boundary in red. 
Any fire that escapes the burn plan area will be aggressively attacked to minimize spread, 
however, until a fire crosses over the burn managment zone boundary it will not be called a 
wildfire. 
Crews will be strategically positioned along the burn area perimeter to deal with any spot fires 
outside the burn area as they occur. 

Total Resources Required in Event of a Fire Escape 

      

Adult Persons Hand Tools Pumps Hose Heavy Equipment Other 
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G. Prescribed Burn Budget Estimates (if  required) 

An ecological assessment to confirm the location of the burn will be completed by fall 2008.  
estimated cost are $65k 
A fire faesibility assessment and burn plan will be produced.  Estimated cost is $10k 
Treatment, including contingency for containment and mop up, will be conducted through a 
combinction of contract and government resources.  Estimated cost if done primarily with contract 
resources is $90k.  
A monitoring protocol will be developed and a pre- and post-treatment monitoring will be 
conducted.  Monitoring will be necessary for several years, but first year monitoring cost is 
estimaetd at $30k. 
 

H. Monitoring 

 
Monitoring 
Activites identified under this burn plan are a treatment within a larger adaptive management 
project.  Monitoring will be outlined in the an Adaptive Management Plan and will be specified for 
both short- and long-term assessments 
 

DOCUMENTATION 
Documentation will be prepared as part of the adaptive management project and will be specified 
at a later date 
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Schedules 

 
Schedule 1.  STAND/FUELS DESCRIPTION MAP (if required) 

      
 

COMMENTS 
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Schedule 2 – Prescribed Fire Complexity Worksheet and Rating Guide 
(mandatory) 

 

 Complexity Element Weighting 
Factor 

Complexity 
Factor 

Total 
Value

 Safety 5 2 - Moderate 10 

 Threats to Boundaries 5 3 - Complex 15 

 Fire Behaviour 5 2 - Moderate 10 

 Objectives 4 1 - Easy 4 

 Size of Burn Organization 4 2 - Moderate 8 

 Improvements within or Adjacent to Burn Area 3 1 - Easy 3 

 Environmental/Timber/Cultural or Social Values 3 1 - Easy 3 

 Air Quality Values/Issues 3 1 - Easy 3 

 Logistic Considerations 3 1 - Easy 3 

 Political Considerations 2 1 - Easy 2 

 Tactical Operations 2 1 - Easy 2 

 Multiagency Involvement 1 2 - Moderate 2 

Project Total 65 

 
Type III Burn Boss Required for Projects with Rating of 40 – 51 
Type II Burn Boss Required for Projects with Rating of 52 - 84  
Type I Burn Boss Required for Projects with Rating of >84  
 
The Prescribed Fire Complexity Analysis provides a method to assess the complexity of the 
Planned prescribed fire project. The analysis incorporates an assigned numeric rating complexity 
value for specific complexity elements that are weighted in their contribution to overall complexity. 
The weighted value is multiplied by the numeric rating value to provide a total value for that 
element. All elements are then "added to generate the total project complexity value. Breakpoint 
values are provided for low & moderate and high complexity elements." This complexity 
worksheet is accompanied (on the Prescribed Fire web site - click the button below) by a guide to 
numeric values for each complexity element shown. 

 
Guide to Numeric Values at 

http://bcwildfire.ca/Prevention/PrescribedFire/burnplanhelp.htm#wshelp 



SULYMA AND MCNAY  WILDLIFE INFOMETRICS INC. 

Rehabil itat ion of car ibou winter range: Prescribed burn plan 34 

Schedule 3 - Organization Chart (if required) 
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Schedule 4 – On Site Communications Plan (if required) 

      
 

Schedule 5 – Medical Operations Plan (if required)  

      

 
Schedule 6 – Safe Work Procedures (if required) 

Operations will be conducted as per the Ministry of Forests Protection Branch Safe Work 
Directives and Fireline Safe Work Practices.  The following special considerations for the site will 
be discussed during the crew breifings: 
- Grass fuels and MPB killed lodgepole pine. 
 

Schedule 7 – Notification Checklist (if required) 

(use ctrl + tab to move to next column) 

Contact Notified  Telephone Fax 

Range tenure holder 
Wayne and Deborah Daul, R.R. 1, Site 12, Comp 83 Vanderhoof, BC V0J 3A0  
Laidman Lake Lodge (William F. Karson) P.O. Box 1629 Vanderhoof, B.C.(613) 482-2679  
Terry Lazaruk  Canfor Planning Forester (250) 567-4725   
      
 
 

Schedule 8 – Public Notice (if required) 

      
 

Public Notice – Radio Station (if required)  

      
 

Schedule 9 – Traffic Plan (if required) 

      
 

Schedule 10 – Security Plan (if required) 
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Schedule 11 – GO NO-GO CHECKLIST (mandatory) 

 
A 'NO' RESPONSE TO ANY ITEM MEANS STOP! 
 
Project Name 
      

Burn Boss 
      

 
Checklist Item: 

 

YES 

 
NO 

1. Is burn plan complete and approved? 
  

2. Are all fire prescription specifications met?  (fire weather indices / 
site conditions)   

3. Are all smoke management prescription specifications and 
requirements met? Has the public information and 
communications plan been fully implemented? 

  

4. Is the current and projected fire weather forecast favourable? 
  

5. Are all personnel, required in the prescribed burn plan, on site 
and qualified for assigned positions?   

6. Have all personnel been briefed on the prescribed burn plan 
requirements?   

7. Have all personnel been briefed on the project safety plan, 
including known hazards, and L.C.E.S. (Lookouts, 
Communications, Escape Routes, and Safety Zones)? 

  

8. Is all the required equipment in place and in working order?   

9. Are available resources including backup, adequate for 
containment of potential escapes?  Are the assigned resources in 
place? 

  

10. Is the test burn adequate for assessing the burn’s potential?   

11. In your opinion, can the burn be carried out according to plan and 
will it meet the planning objectives?   

12. Is there an adequate contingency plan developed?  Has it been 
communicated to assigned supervisors?   

13. Have notifications been completed?   
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Schedule 12 – Burn Plan Map (mandatory) 

Attach map to printed copy. 
 
Comments 
      
 
 
 
 
 


