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Project Purpose and Management Implications 
This is an ongoing, long-term experimental trial to develop alternative silvicultural 
systems in northern caribou habitat.  Under the Cariboo-Chilcotin Land Use Plan, 
northern caribou are considered a key management species and under the federal Species 
at Risk Act they are designated as threatened (within the area of BC called the Southern 
Mountain Nationally Ecological Area (SMNEA)).  The Itcha-Ilgachuz is probably the 
largest caribou herd in British Columbia.  The purpose of this project is to develop and 
test silvicultural systems that maintain caribou habitat, specifically terrestrial and arboreal 
forage lichens, while extracting timber.  Other parts of the research trial have focused on 
regeneration (planting and natural ingress), commercial mushrooms, breeding birds, 
microclimate, and long-term site productivity.   
 
Research is required to continue on this project to provide a sound scientific basis for the 
‘modified harvesting options’ under the Cariboo-Chilcotin Land Use Plan.  Over 181,000 
ha of caribou winter range will be available for ‘modified harvesting’.  Short-term 
deliverables are used to support and update the CCLUP Northern Caribou Strategy and 
West Central Caribou Recovery Implementation Group.  The study is also addressing the 
implications to caribou and other values as a result of the high mortality of overstory 
trees due to mountain pine beetle. 
 
Project History: start date - 1995, long-term research installation, Ministry of Forests 
and Range Experimental Project EP1208 funded previously by the Ministry of Forests 
Silvicultural Systems program, FRBC, and FII. 
 

Methodology Overview 

The study area is located about 110 km north-west of Alexis Creek, B.C (52°28´N, 
124°43´ W). The study blocks occur in the Very Dry, Very Cold Montane Spruce 
(MSxv) and Very Dry, Cold Sub-Boreal Pine–Spruce (SBPSxc) biogeoclimatic subzones 
and range in elevation from 1260 to 1640 m.  Lodgepole pine is the dominant tree 
species.  
 
The trial was designed as a randomized block experiment with five replicate blocks of 60 
to 80 ha.  Each block was split into four units and randomly assigned four treatments.  
One treatment is no-harvest.  There are two irregular group shelterwood (IGS) systems 
where 50% of the stand area is cut every 70 years in openings ranging from 20-30 m in 
diameter.  These systems were developed for terrestrial lichen sites in order to provide 
partial shade for lichens in the harvested openings.  Different harvesting methods 
distinguish the two treatments: stem-only (SO) and whole-tree (WT) harvesting. With 



stem-only harvesting, debris from topping and delimbing was left in the harvested 
openings to maintain long-term site productivity, but aggregated to minimise the impact 
on terrestrial lichens and plantable spots.  Whole-tree harvesting is a common practice in 
the central-interior of B.C.; debris from topping and delimbing is piled and burned at the 
roadside.  The third silvicultural system is a group selection (GS) system based on one 
third area removal every 80 years and openings of 15 m in diameter.  This system was 
developed for sites with abundant arboreal lichen (about 15% of the winter range).  It was 
stem-only harvested.  The blocks were harvested in 1996.  Four of the blocks were paired 
with clearcuts that were also whole-tree harvested. 
 
Project Scope and Regional Applicability 
 
The project is located in the Chilcotin Forest District and is applicable drier lodgepole 
pine forest types in northern BC (on and off of caribou winter range). 
 
Interim Information 
 

Tree fall  
The harvesting systems, designed to maintain northern caribou habitat as required by the 
Cariboo Chilcotin Land Use Plan, have not aggravated treefall in the 12 year period since 
harvest.  The density of dead overstory trees has increased dramatically since 2003 but so 
far this has not resulted in an accelerated amount of tree fall.  This will certainly increase 
in the near term and could be a problem for caribou.  Annual tree fall rates in the first 
assessment period (1996-2001) for live trees were 0.04 - 0.18% per ha per year therefore 
posing low risk from a timber or forest health perspective.  In contrast, rates were higher 
for dead trees at 1.4 - 2.3% per ha per year (as a percentage of dead standing).  In the 
second assessment period (2001-2007) and 2007-2008, the annual rate for dead and live 
combined was 0.2 – 0.6% per ha per year and was not significantly different among the 
harvesting treatments.  Results from the first assessment period are reported in MFR 
Extension Note 70, and the subsequent assessment results are summarized in file reports 
(2008 & 2009). 
 

Microclimate 
The Chilcotin Plateau has a harsh growing environment that can be modified through 
partial cutting.  Over the 12-year sample period (1997 – 2008), severity and number of 
frosts was substantially reduced in the partial cuts compared to clearcuts; however, soil 
temperature and soil temperature index were lower in partial cuts than the nearby 
clearcuts.  The soil reflectometers were calibrated in 2008 and all data were adjusted.  
Soil water content was lower in the partial cuts than the paired clearcuts in the early years 
(1999-2004) of the study but the differences are less in the later years of the study (2005-
2008).  The high mortality of the canopy trees from the MPB could be reducing the 
evaporation & transpiration rates in the partial cuts. The first 8 year results are published 
in MOFR TR021 and summaries are completed for the last 4 years. 
 



Planted stock 
The tenth year data was collected and analysed in 2006.  Ten years after planting adjacent 
clearcuts and treatment gaps with lodgepole pine and interior spruce seedlings, the pine 
showed excellent survival but had significantly smaller diameter in the IGS and GS 
treatments compared to clearcuts. By year 10, height was significantly reduced in small 
gaps though this result was masked at 5-years by slow establishment in dry, cold soil. 
Pine growth was significantly affected by subzone and tree size was smaller in GS versus 
IGS treatments in the MSxv subzone. Spruce grew best in the MSxv and partial cut 
treatments but was significantly impacted by recurrent summer frost in the clearcuts. In 
the operational-scale Adaptive Management trial, IGS and GS treatments were enlarged 
to 0.15 ha, and both pine and spruce showed excellent survival, minimal frost damage, 
and 10-year size similar to clearcut conditions. Study results suggest that lodgepole pine 
and interior spruce can be successfully regenerated in IGS and GS harvesting systems 
with optimal growth in gaps enlarged to 0.15 ha. The fifth year results were published in 
Forestry Chronicle.  The journal article was revised in 2008-2009 and is currently 
undergoing a statistical review before submission to the Forestry Chronicle later in 2009. 
 

Natural regeneration 
The density and growth of the natural regeneration was measured in the replicated trial 
blocks in 2008.  Preliminary analysis shows that densities are above the minimum of 700 
sph in all blocks and treatments.  In blocks 1, 2, 3, & 5 densities are from 2500 to 9000 
sph for all regeneration over 1 year in age and 3000 – 6000 sph for trees over 10 cm in 
height. In block 4 (in the MSxv) densities were lower at 1000 sph for all sizes and at 500 
sph for those over 10cm. It is almost 100% lodgepole pine. Germinants were only found 
in block 1 (500 sph).  1234 trees (30 – 130 cm tall) were tagged and measured across all 
blocks and treatments.  Height increments (2008-2006) show that growth was about half 
in the no-harvest treatment compared to the partial cuts, and within the partial cuts 
growth was twice as great in the openings compared to the forest.  Even though mortality 
of the overstory trees has been about 50% or greater in the last two years, the residual 
dead and live trees are affecting regeneration growth. 
 
In the clearcut blocks, the density of the regeneration (10 to 130 cm tall) is from 5,500 to 
21,000 sph (mean = 15,500 sph), and growth has been very good in the last 2 years (2006 
– leader 13.4 cm and 2007 – leader 15.9 cm).  The average height and diameter of the 
tagged trees was 89.2 cm and 2.2 cm, respectively.  The amount of herbaceous vegetation 
has remained high in the clearcuts (13%) and is predominantly made up of sedges and 
grasses.  Shrubs and dwarf shrubs cover is 5% and 14%, respectively.  The most caribou 
use, based on pellet groups, was in the highest elevation clearcut in the MSxv.  Caribou 
have often been seen there in June. 
 
Earlier results were published in Journal of Ecosystems and Management in July 2007. 
 

Breeding birds 
Data was collected in 2006 and 2007 to monitor the impact of MPB.  Bird communities 
continue to remain stable; however, there is a dramatic increase in black-backed and 



three-toed woodpeckers due to the availability of MPB forage.  Earlier results were 
published in the Journal of Ecosystems and Management July 2007.   
 

Lichen 
A journal paper on the response of terrestrial lichen was finished, presented at the 12th 
Annual North American Caribou Conference (November, 2008) and submitted to the 
Organizing Committee for the conference for publication in a Special Report in the 
journal Rangifer.  Irregular group shelterwood and group selection silvicultural systems 
were tested as options to manage northern caribou (Rangifer tarandus caribou) habitat in 
mature to older lodgepole pine (Pinus contorta) forests on the Chilcotin Plateau of British 
Columbia.  Common terrestrial lichens and mosses were measured pre-harvest (1995) 
and at two to four year intervals post-harvest (1998, 2000, and 2004) to monitor the 
response to partial cutting.  The initial loss of forage lichens was approximately 
equivalent to the percent of area harvested, with greater loss in the openings than in the 
residual forest.  After 8 years, forage lichen in the group selection treatment recovered to 
pre-harvest amounts, while lichen in the shelterwood treatments steadily increased from 
1998 to 2004.  Regression analysis pre and post –harvest indicate that increased cover by 
trees, shrubs, herbs, woody debris and logging slash caused decreased forage lichen 
abundance. Forestry activities that decrease woody debris cover, and reduce herb and 
shrub development should minimize the impact on lichen while opening the forest could 
promote lichen development in the longer term.   
 
Data were collected from the 900 permanent sample plots in the replicated trial in the 
summer of 2008.  Preliminary data analysis indicated that there were no longer any 
significant treatment effects from the partial cutting; however, this is complicated by the 
high mortality of the canopy overstory from Mountain Pine beetle.  The abundance of 
terrestrial lichen had increased since 2004 in the two irregular group shelterwood 
treatments while it had decreased in the no-harvest control and group selection treatment. 
On average, across the blocks about 59% of the overstory sample trees (> 10cm at dbh) 
were dead at the time of the assessment from MPB.  The higher density of dead trees in 
the control and group selection treatments may be contributing more needles to the forest 
floor, and covering the lichens.  This may be a temporary effect.  Also, herb, dwarf shrub 
and shrub plant layers increased in all treatments indicating a shift caused by either the 
observers or more likely from the canopy thinning (from the MPB killed trees) and 
increased available light.  In the clearcuts, shrubs also increased but herbs and dwarf 
shrubs decreased. 
 
Data were also collected from the 113 permanent plots in the pilot study treatments in 
2008.  Total edible lichen abundance has dropped slightly since 2003 (10%) in the uncut 
plots (amalgamated from several treatments) to 8% in 2008 while in the clearcut of the 
large island treatment (70I), and in the openings of the group selection system (30R) 
lichen amounts have stayed steady since the first post-harvest assessment in 1995 at 3% 
and 7%, respectively.  The amount of lichen in the 70% removal treatment leaving 
scattered small patches of trees (70R) (essentially a clearcut with reserves) has steadily 
increased since 1995 (3%) to 2003 & 2008 (7%). 
 



As of 2008 in the clearcuts, there has been little change in the average amount of 
preferred, healthy terrestrial lichen across the three clearcuts.  It was 2.78% in 2001 and 
is 2.68% in 2008.  This low compared to no-harvest (12%) and partial cut treatments (7 – 
10 % in 2004), in the main research trial.  In the block by block analysis, there were 
differences.  One block significantly decreased, one block significantly increased and one 
block remained the same. 
 

Fungi 
Pine mushrooms, shingled hedgehog, sheep polypore, black morels, and truffles have 
been sampled over several post treatment years.  Partial cutting positively benefits some 
species. Several file reports were completed in previous fiscal years. 
 

Long-term site productivity 
A journal article was completed and submitted to the Canadian Journal of Forest 
Research in March 2007 and is currently under revision.  In the first 12 years, the most 
important role woody debris plays is providing a favourable microclimate for seedling 
growth.  Although nutrient levels were similar among treatments, planted stock grew best 
in plots with high levels of woody debris loading.  Foliar nutrients were not different 
among the treatments except for Boron.  This micronutrient was considered deficient in 
the extreme treatment of no woody debris. 
 
 Growth and Yield 
 
Funding was obtained from the LTRI program to do the 10th year measurement on the 20 
standard growth and yield plots.  This was completed in November, 2006.  Data was 
compiled in 2007. 
 

Mountain pine beetle 
In 2004, block one (lowest elevation) in the trial had a high level of current attack (20%) 
by pine beetle (notably 57% attack in the no-harvest treatment) but the other four blocks 
had lower amounts (3-16%).  In 2006 in the growth and yield plots, about half the mature 
pine (>12.4 cm dbh) on all blocks was dead, but not much new green attack was 
observed.  Based on the 2008 asssessment of the permanent sample trees (n=2072), on 
average 59% of the trees were dead.  There doesn’t appear to be a treatment effect but 
there were differences among the blocks.  The lowest mortality was in block 3 (47%) and 
the highest in block 5 (highest elevation) (75%).  There may be serious implications to 
caribou and other wildlife as their habitat is modified to mostly standing dead trees and 
various salvage scenarios.  The research trial will measure the long-term impacts of 
habitat change caused by pine beetle on caribou habitat and biodiversity. The 
implications to caribou are discussed in a BC Journal of Ecosystems and Management 
article. 
 
Armleder, H. & Waterhouse, M. 2008. Mountain pine beetle and northern caribou: The Itcha-

Ilgachuz experience. In Mountain Pine Beetle: From Lessons Learned to Community-based 
Solutions Conference Proceedings, June 10-11, 2008. BC Journal of Ecosystems and 
Management. 9(3):102-105. URL: http://www.forrex.org/publications/jem/jem.asp?issue=49 

http://www.forrex.org/publications/jem/jem.asp?issue=49


 
 Canopy density and light transmittance 
The death of the overstory from mountain pine beetle will directly affect canopy density 
and light transmittance.  This will have implications for lichen, regeneration, caribou use, 
and biodiversity.  Data was collected using fish eye photography in the summer of 2007 
and will be repeated at 5 year intervals. 
 
Contact Information:  
Ministry of Forests and Range Forest Science Staff, Southern Interior Region 
Michaela.Waterhouse@gov.bc.ca – Silvicultural systems  
Harold.Armleder@gov.bc.ca – Wildlife habitat  
Bill.Chapman@gov.bc.ca – Fungi 
 
UBC - Kelowna 
Adam Wei - adam.wei@ubc.ca – Long-term site productivity 
 
Publications may be obtained from the project website: 
Canadian Forest Service Forest Ecosystem Research Network of Sites (FERNS) was 
updated with all new publications in the fall of 2008 
http://cfs.nrcan.gc.ca/subsite/ferns/itcha 
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