
Y102186 – Identifying factors affecting the succession and availability of terrestrial lichen communities in the 
Omineca region of north-central British Columbia 
 
Purpose and Management Implications 

Our goal was to continue implementing a 3-year research project aimed at gathering new information and knowledge 
that would help redirect and refine the management of >190,000 ha of ungulate winter range established for use by 
woodland caribou.  Currently, winter ranges are at risk due to uncertainty about the potential impact of the MPB 
epidemic on UWR values.  Also the economic downturn in the forest industry has limited the potential for the regular 
disturbance required for sustainable lichen supplies on some sites.  Prescribed burning is anticipated as a test case 
to replace the disturbance that otherwise would have occurred from wildfires or logging. 
 
Project Basic Information 

 Start date: April 2008 
 Length: 3 years 
 Former project number: Y091186 
 Methodology overview: 
 In 2008/09 we took initial steps to improve the knowledge base on lichen and caribou winter range ecology 

in the Omineca. We established long-term monitoring plots for the purpose of evaluating the effects of MPB 
on lichen vegetation communities.  We also developed an approach to classify lichen communities into two 
phases, those expected to follow the succession trend documented by Cosxon and Marsh (2001) versus 
those less prone to change expected to persist in a lichen dominated state past 140 years.  We evaluated 
the influence of canopy structure and stem size on the interception of snow in UWRs, and we developed 
and implemented an adaptive management plan for restoration of caribou range through the use of 
prescribed burning.  During this second year of the project we continue to build on activities started in year 
one and undertook additional tasks involving:  

1. the identification of a second prescribed burn treatment site, including the completion of a risk 
assessment to determine potential effects of prescribed burning on adjacent resource values; 

2. the evaluation and documentation of site level attributes of a proposed treatment site suitable for 
prescribed burning; and, 

3. the preparation of an adaptive management plan/burn plan for testing the use of prescribed burning 
as a tool for managing the supply of terrestrial forage lichens.   

 Project scope and regional applicability: Northern British Columbia 
 Contact information: wild_info@wildlifeinfometrics.com  

 
Executive Summary 

Throughout British Columbia, terrestrial lichens are dominant on sites influenced by extreme environmental 
conditions (limited nutrient and moisture availability) (Banner et al. 1993, DeLong et al. 1993, Steen and Coupe 1997, 
DeLong 2004) where other forms of vegetation are less successful (Brulisauer et al. 1996, Coxson and Marsh 2001).  
They can survive in harsh environments because they are adapted well for persisting through periods of heat stress 
yet are able to re-hydrate and photosynthesise in a short period of time (Lechowicz and Adams 1973, Tegler and 
Kershaw 1980, 1981).  In the Omineca Region of BC, terrestrial lichens are typically associated with lodgepole pine 
(Pinus contorta var. latifolia) forests on sites with dry nutrient poor soil conditions (Sulyma 2001).  This generalization 
has been used to predict the location of lichen sites that are suitable as northern caribou (Rangifer tarandus caribou) 
low-elevation winter range by evaluating inventories of site productivity (e.g., Site Index at 50 years), tree species 
composition, seasonal solar heating (e.g., solar loading or hill shade), and snow accumulations (Sulyma 2001, 
McNay and Sulyma 2003).  In 2005 and 2007 modeled areas were incorporated into legislated ungulate winter 
ranges (UWR) and forest management policy was developed on the premise that lichen communities are 
characterized by a chronosequence where they are most abundant 70 to 140 years after a wildfire, but are eventually 
replaced by feather mosses after 140 years.  The resulting policy promotes forest harvesting on a two-pass system 
with a 140-year rotation, thus maintaining an age class distribution that has half the stands less than 70 years old at 
any one time and half greater than 70 in a favorable lichen producing state.  This approach is consistent with 
strategies developed under a northern caribou recovery action plan which was prepared under a parallel process to 
UWR policy (McNay et. al. 2008). Regardless of the management guidance (i.e. UWR policy or Recovery Plan 
Strategies), due to economic factors and influences of MPB on wood quality, the demand for fibre from pine lichen 
stands is low resulting in few forestry activities being undertaken in UWR areas.  The lack of forestry necessitates the 
need to explore other options for introducing stand replacing disturbances which are required to reset the ecological 
cycle of dry pine-lichen forests and maintain the age distribution specified in policy. 
 
In 2008/09 we took initial steps to improve the knowledge base on lichen and caribou winter range ecology in the 
Omineca. We established long-term monitoring plots for the purpose of evaluating the effects of MPB on lichen 
vegetation communities.  We also developed an approach to classify lichen communities into two phases, those 
expected to follow the succession trend documented by Cosxon and Marsh (2001) versus those less prone to change 
expected to persist in a lichen dominated state past 140 years.  We evaluated the influence of canopy structure and 



stem size on the interception of snow in UWRs, and we developed and implemented an adaptive management plan 
for restoration of caribou range through the use of prescribed burning.  During this second year of the project we 
continue to build on activities started in year one and undertook additional tasks involving:  

1. the identification of a second prescribed burn treatment site, including the completion of a risk assessment 
to determine potential effects of prescribed burning on adjacent resource values; 

2. the evaluation and documentation of site level attributes of a proposed treatment site suitable for prescribed 
burning; and 

3. the preparation of an adaptive management plan/burn plan for testing the use of prescribed burning as a tool 
for managing the supply of terrestrial forage lichens.   

In the vicinity of the Germansen and Omineca Rivers we used outputs from an algorithm designed to classify lichen 
sites into two phases; those predicted to exhibit the expected successional paradigm were considered priority areas 
for restoration activities.  Field visits were completed, evaluating forest, terrain and ecological conditions in 11 
polygons dispersed throughout the area. Seven of the polygons were located in terrestrial lichen habitats (TLH) of 
UWR U-7-007 and four were located in the east half of Omineca Park.  All polygons contained areas with suitable 
ecological conditions for treating but the size of the areas were not always large enough and the ecological conditions 
were not always uniform enough to permit treatment implementation.  Other limiting factors restricting site suitability 
were: poor ground access to the sites, broken terrain with steep slopes restricting treatment implementation, and 
large trees which also impact pre-burn treatment activities.  One target for site selection was to locate a prescribed 
burn study area in Omineca Park, however, in the park the application of pre-burn treatments were not considered 
options because implementation of them would not be consistent with park management plans (pers. comm., Jim 
Hesse, BC Parks).  Ground access in the park was also limited, further restricting the activities that could be 
undertaken.  Though restrictions limit the ability of managers to prepare for, and ignite a burn in the park, terrain 
features such as the Omineca River and Wolverine Range were considered fire breaks that could be used to contain 
a burn of a standing forest. In addition we had greater flexibility regarding the maximum size a burn could attain, 
increasing the likelihood of a successful burn of a standing forest.  We used the fire behavior model Prometheus 
(Tymstra et al. 2009) to asses if the proposed firebreaks would be adequate to contain the burn within the park and 
minimize risks to adjacent values.   Given the fire weather indices required for burning standing open pine the model 
results indicated there was a high risk that the south perimeter of the burn would not be contained and six days after 
ignition  the extent of the fire would put residents of the Germansen corridor at risk.  Using information from the 
reconnaissance and the modeling (Prometheus) activities as guidance, a site located on Jackfish Creek near 69 km 
on the Manson FSR was selected for inclusion as a second replicate for the adaptive management project. 
 
The remainder of activities completed in 2009/10 were focused on documenting site characteristics and completing 
the planning for the Jackfish Creek prescribed burn site.  In August and September we conducted detailed field 
surveys characterizing all vegetation layers, fuel loading and site biophysical attributes.  The surveys confirmed the 
uniformity of conditions across the site (treatment and control area) and provided an initial bench mark for future 
comparisons.  Information from the site assessment was incorporated into an adaptive management plan used to 
document project implementation details including budgeting requirements, identification of partners, and partner 
responsibilities.  The plan also contains the necessary information to meet government burn plan requirements. 
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