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FIA-FSP project number: Y081094.   
 
Project Title: Lichen biodiversity in deciduous wetland swales  
 
Project purpose and management implications: 
The composition of sub-boreal spruce and pine forests in BC’s interior reflects a constantly 
changing mosaic of time and intensity since the last major disturbance event, be it forest 
harvesting, fire or insects. However, interspersed in these changing landscapes are more 
permanent features, places where topography or soils allow the development of persistent plant 
communities. One of these plant communities is that of upland deciduous willow and alder 
swales. These upland deciduous swales are commonly associated with wet seepage areas or 
small-scale topographic relief. Historically, forest managers in BC’s interior often viewed these 
areas quite negatively, using physical or chemical treatments to reduce their aerial extent within 
the landscape. Recent research, however, suggests that many of these deciduous wetland swales 
persist for very long time periods within wet sub-boreal landscapes, possibly functioning as 
refugia for old-forest species  in landscapes where much of the forested landscape is harvested or 
where harvesting pressure will increase once the pine forests killed by mountain pine beetle have 
been salvage logged.  Project research is testing the hypothesis that deciduous wetland swales 
function as key refugia within regional landscapes, using arboreal lichens as our target study 
group. Lichens that grow within forest canopies have commonly been used as indicators of old-
forest conservation status, and in this region support significant ecosystem functions, both as a 
forage source for caribou and as a potential source of newly fixed nitrogen. The proposed study 
is also developing landscape level metrics for deciduous wetland swales wet montane spruce 
forests of east central BC. GIS based analysis of the extent and status of willow and alder swales 
is being used in conjunction with ground-based surveys to assess spatial distribution, age, and 
importance of deciduous wetland swales as refugia for arboreal lichens. This research will 
provide an assessment of the ecological and conservation biology significance of deciduous 
wetland swales in these landscapes and support the development of coarse filter approaches for 
maintaining biodiversity in east central BC. 
 
Project start date: 1 April 2007 
 
Length of project: 2 years 
 
Methodology overview: 
Study sites. The proposed research will take place in three subzones of the sub-boreal spruce 
biogeoclimatic zone, the moist cool (mk), wet cool (wk), and very wet cool (vk) subzones. The 
vk sites will be located in TFL 30, the wk sites will be located in the Aleza Lake Research 
Forest, the mk sites will be located near of Highway 97, north of Prince George. The study sites 
will be composed of willows and alders located along first order streams in three subzones of the 
sub-boreal spruce. In addition, five upland alder sites will be selected in the vk subzone.  
Sampling Plots. In each subzone, five willow and five alder sites will be selected, based on the 
indicators of lichen hotspots described previously. A 100 metre transect will be run through the 
site, from a random starting point, winding as necessary to follow the contours of the swale.  
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In each site, the lowest occurrence of each of Alectoria sarmentosa, Bryoria, and Usnea 
will be recorded. Species of Bryoria and Usnea will not be recorded in the field due to 
difficulties associated with their identification in the field. The lowest height of the three will be 
used as an indication of the highest snow depth in the last approximately five to ten years. Each 
stem will be divided into three regions; from 50 centimetres above the base of the stem to 30 
centimetres below the snow depth, from 30 centimetres below snow depth to 30 centimetres 
above snow depth, and above 30 centimetres above snow depth. 

This flexible division of the stems into sample units is more biologically meaningful than 
divisions based solely on height above ground. The willow and alder swales to be studied in the 
present research have relatively open canopies so canopy cover and light intensity would not be 
expected to vary with height above ground. The covering of snow on lichens has a great 
influence on the communities, with only some species able to withstand a long period of snow 
cover. The intermediate zone is included as this is the region that is likely to experience the 
greatest yearly variation in snow depth. 
Sampling for Macrolichen Diversity. At each 10 metre interval along the transect, the living and 
dead stems in each of three diameter classes nearest the transect will be sampled so long as they 
are leaning at less than 45 degrees from vertical. Those stems with a lean of more than 45 
degrees from vertical may not extend very far above the snow depth. For alders the three 
diameter classes will be <10 cm dbh, 10-17 cm dbh, and >17 cm dbh. For willows the three 
diameter classes will be <10 cm dbh, 10-25 cm dbh, and >25 cm dbh. The percent of bark 
remaining on the dead stems will be recorded for those stems sampled.  

In each of the three regions on each stem, the presence of all macrolichen species will be 
recorded. Those thalli that cannot be identified in the field will be collected for later microscopic 
examination. No alders that are in close proximity to a member of the Salicaceae will be 
included in the study to avoid any possible influence of the bark from the drip-zone.  
 
 Project scope and regional applicability: 
This research provides an evaluation of whether or not current assumptions about DWS habitats 
are providing effective conservation biology protection for this landscape level attribute. It also 
helps land managers evaluate how changes in forest management practices influence biodiversity 
values within these ecosystems. Although the immediate focus of the proposed project will use 
lichens as  indicators of key refugia, our characterization of the aerial extent and distribution of 
DWS sites will provide important contributing information to the management of wildlife habitat 
values.  Finally, information on the management of wet SBS forests will assume greater priority 
over the next three to five years, as the emphasis on timber supply in BC’s central interior shifts 
increasingly from beetle killed wood to areas in the wetter parts of the Prince George and 
Mackenzie timber supply areas.  Insuring an adequate recognition of DWS sites in landscape 
level management objectives for these areas is thus a timely objective for forest managers. 
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Any interim conclusions, inference or information that might be immediately useful to 
forest practitioners and other researchers.   
 
Further information on the nature of DWS sites is available at: http://wetbelt.unbc.ca/featured-
05.htm  
 
Contact information:   
Darwyn Coxson, Ecosystem Science and Management Program 
University of Northern British Columbia 
3333 University Way 
Prince George, B.C. 
V2N 4Z9 
Email: darwyn@unbc.ca  
Phone: 250-960-6646  
Fax: 250-960-5539  


