
EXECUTIVE SUMMARY 
 
Woodland caribou (Rangifer tarandus caribou) in the Itcha-Ilgachuz population winter in low 
elevation forested habitat east of the Itcha Mountains, where they forage for terrestrial lichens in 
mature lodgepole pine (Pinus contorta) forests (Cichowski 1993). The recent mountain pine 
beetle (Dendroctonus ponderosae) outbreak has affected a large part of the Itcha-Ilgachuz 
caribou low elevation winter range. This study was initiated in 2005 in the Modified Harvest 
portion of the Itcha-Ilgachuz caribou winter range in the Quesnel TSA to investigate the effects 
of mountain pine beetles on lichens.  The study area is located in west-central British Columbia, 
about 100 km west of Quesnel.   
 
We established 10 permanent sample sites in 2005 and 2006 and re-measured them in 2008.  
Sites were selected in lodgepole pine stands where at least 50% of the trees were attacked by 
mountain pine beetles that were in the green or red stage of the attack.  Each site consisted of 30 
plots and each plot was permanently marked for a 2 m2 hoop with an inlaid triangle.  Site 
characteristics described for each plot included slope, aspect, mesoslope position and shape, 
microslope position and shape, soil moisture regime, drainage, soil texture, rooting zone particle 
size, and humus form and depth.  Within the hoop, we measured percent cover of plant species 
(herbs, dwarf shrubs, shrubs, regeneration) and percent cover of plot disturbance, and counted 
the number of cones, seedlings and fecal pellet groups.  We used a ruler inlaid on one arm of the 
triangle to measure abundance of lichens, mosses, twinflower (Linnaea borealis), kinnikinnick 
(Arctostaphylos uva-ursi), and Vaccinium sp.  A photograph was taken of each plot to provide a 
visual reference of changes on the plots.  A canopy photograph was taken at each plot and was 
analyzed using Gap Light Analyzer software to determine light availability. We also estimated 
arboreal lichen abundance, described the mountain pine beetle attack status and measured the 
diameter (dbh) of the 3 trees (>10 cm in diameter) closest to the plot. 
 
In 2005, most mountain pine beetle attack was green or red attack.  By 2006, stands on all sites 
contained 50-70% mountain pine beetle attack, mostly as red attack. By 2008, most of the 
mountain pine beetle attack on all sites was at the grey or red/grey stage.  There was almost no 
new attack between 2006 and 2008. Light transmission increased on all sites between 2006 and 
2008.  By 2008, out of 900 sample trees, only 5 trees (0.6%) had fallen, 4 of which were pine 
that were dead prior to the mountain pine beetle epidemic, and one that was a grey MPB attacked 
tree.  
 
During the initial stages of the mountain pine beetle epidemic (2005 to 2008), we observed an 
overall decrease in terrestrial caribou forage lichens and increase in dwarf shrubs (kinnikinnick, 
twinflower and Vaccinium sp.) in the Modified Harvest portion of the Itcha-Ilgachuz caribou 
winter range in the Quesnel TSA.  Across the 10 study sites, terrestrial caribou forage lichen 
cover averaged 20.5% at the first measurement date (2005-06) compared to 16.4% in 2008.  This 
represents a 1.5% absolute annual loss and a 7.5% relative annual loss of terrestrial caribou 
forage lichen cover. 
 
The decrease in terrestrial lichen abundance was correlated more with changes in overstory 
(MPB attack) and understory (competing vegetation) conditions than with differences in site 
conditions (soil texture, soil moisture regime, etc.).  At the start of the study (2005 or 2006), 



terrestrial caribou forage lichen abundance was significantly positively correlated with the 
percentage of full sunlight reaching the forest floor.  However, the greater the increase in light 
transmission following the mountain pine beetle epidemic, the greater the decrease in terrestrial 
lichen abundance.   
 
The rate of the decrease in terrestrial caribou forage lichen abundance was a complex mix of the 
timing of the mountain pine beetle attack, the degree of the mountain pine beetle attack, and site, 
stand and understory vegetation attributes.  A suite of interacting factors and processes 
contributed to the decline in lichen abundance and these were difficult to assess with the data 
collected in this study. The overall pattern of an increase in dwarf shrubs following mountain 
pine beetle attack is thought to be a response to increases in site resources (soil nutrients, soil 
moisture, light availability) that have become available following the death of the overstory 
trees.   
 
Although arboreal lichen abundance appears to have decreased between 2006 and 2008, the 
change is likely more a function of observer bias than an actual decrease in arboreal lichen 
abundance because arboreal lichen classes were likely too broad to detect a change in arboreal 
lichen abundance in such a short time interval (2 years). 
 
Results from this study are consistent with those from similar studies on the effects of mountain 
pine beetles on terrestrial caribou forage lichens on other caribou winter ranges.  
 
Because predation is the primary limiting factor for woodland caribou populations (Seip and 
Cichowski 1996), the initial decline in terrestrial caribou forage lichens in response to the 
mountain pine beetle epidemic will likely not affect caribou numbers in Itcha-Ilgachuz caribou 
population since they are not limited by food.  Although abundance of terrestrial caribou forage 
lichens will be reduced in mountain pine beetle killed stands, caribou will continue to find and 
use those lichens.  Itcha-Ilgachuz caribou also forage on arboreal lichens and could potentially 
rely more heavily on arboreal lichens if terrestrial lichen abundance declines substantially.  
Although our study has not yet shown a significant change in arboreal lichen abundance due to 
mountain pine beetles, arboreal lichens are expected to increase in response to increased light 
availability following needle loss (T. Goward, pers. comm.).  
 
This report documents initial changes in terrestrial caribou forage lichens and forest floor 
vegetation as part of a long-term study of the effects of mountain pine beetles on terrestrial 
caribou forage lichen dynamics in the MSxv and the SBPSdc.  The ecological changes in forest 
floor vegetation following mountain pine beetle attack are dynamic and vary under different 
ecological conditions.  In the Entiako area to the northwest, the increase in kinnikinnick and 
decrease in terrestrial lichen abundance began levelling off 4-6 years following attack, while 
twinflower began or continued to increase on some sites (Cichowski et al. 2008).  For this study 
in the Quesnel TSA, additional sampling is recommended in 2011 (6 years following attack) to 
assess whether or not the patterns observed during the initial phase of the mountain pine beetle 
attack will continue. 
 
 


