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Project Purpose and Management Implications 
This project links two long-term, shelterwood silvicultural systems trials in BC.  Although the 
trials were initiated for different reasons, visual constraints and root disease in the ICH, and 
species conversion in the SBS, there are similar goals and treatments in the trials.  Both trials 
examine shelterwood harvesting systems (basal area retention, type of removal, marking) and 
regeneration success which will influence stocking and free growing policy standards.  The SBS 
trial, initiated in 1990, was designed to attain natural Douglas-fir regeneration through the use of 
uniform shelterwood silvicultural systems.  The ICH trial was initiated in 1993 because a 
significant percentage of the landbase was being harvested with partial retention systems to meet 
guidelines for visual, ungulate habitat and other values.  There are serious management questions 
about the productivity, regeneration, and future health of these forests, especially as a large 
portion of the area is infected with root disease such as Armillaria ostoyae and Inonotus 
tomentosus.  
 
SBS Trial: 
The SBS trial was set up in the SBSdw biogeoclimatic subzone in the Central Cariboo Forest 
District (Williams Lake). For economic and biodiversity reasons, it is important to retain a range 
of tree species across timber supply areas.  Large-scale conversion of land currently growing 
Douglas-fir to lodgepole pine could lead to a less sustainable economy.  Also, the CCLUP 
requires species composition to be maintained across the landscape to meet biodiversity needs.  
Compared to pine, Douglas-fir has a higher product (e.g. plywood) and biodiversity value (e.g. 
birds). Also, mule deer are a key management species under the CCLUP which directs 
development of mule deer winter range management plans.  Information will be used from this 
trial to refine appropriate silvicultural systems for winter range. 

 
ICH Trial: 
The impetus for the ICH study was the increasing use of partial retention systems such as 
shelterwoods in several Kootenay forest districts in order to meet guidelines for visual, ungulate 
and other values.  The presence of root disease in complex (up to 12 tree species) stands raised 
some serious management questions about the productivity, regeneration, and future health of 
these forests.   
 
Topics we are addressing: 
• 

• 

Regeneration studies (natural and planted) are necessary to document the effects of the 
residual overstory, harvesting method and root disease on survival and growth of various 
species.  This will result in recommendations or information to develop guidelines for species 
selection, silvicultural systems to use, and harvesting methods especially on root disease 
infected areas.  Currently there are no stocking or free-growing standards for shelterwoods. 
Vegetation studies will document the difference in vegetation development across the logging 
treatments.  Understory vegetation can be strong competition for tree regeneration, important 
cattle and mule deer forage, and valuable wildlife habitat.  Species presence and abundance 
may vary considerably with residual basal area.  

• Assessment of light and climate conditions in the stand treatments will provide information 
on regeneration success under different levels of basal area retention that provide a variety of 
canopy gap sizes.  Sufficient light is required to maximize tree growth, however, enough 
cover must be present to reduce frost damage (especially in the SBS).  



• Growth and yield data is being collected to determine the impact of partial cutting on the 
stand yield and indirectly on AAC. 

• Specific to the SBS trial, relationships between snow depth and canopy are being explored. 
Information will be used to develop the Mule Deer Strategy for transition and deep snowpack 
winter ranges. 

• Specific to the ICH trial, soil disturbance and compaction studies will proceed periodically to 
assess recovery time (early assessment completed). 

• Evaluate the impact of various levels of basal area retention, and harvesting systems 
(equipment, season, removal intervals) on the survival and growth of natural and planted 
regeneration, 

• Investigate the effects of microenvironment (light, frost), understory vegetation, and soil 
properties on the survival and growth of natural and planted regeneration, 

• Evaluate the growth and yield implications based on residuals and new regeneration,  
• Provide resource managers with research results and potential options for stand management. 
• In the SBSdw trial, to measure snow and forage response levels of residual basal area then 

develop silvicultural systems appropriate for mule deer winter range. 
• In the ICH trial, to compare the success of conventional harvesting with pushover harvesting 

in ameliorating the effects of Inonotus and Armillaria root diseases, on seedling survival and 
growth.  

 
Project History: SBS – started in 1990; ICH – started in 1993.  These projects have been funded 
as Ministry of Forests and Range Experimental Projects 1104.01 (SBS) and 1186 (Ice) through 
several funding agencies (Ministry of Forests Silvicultural Systems Project, FRDA II, FRBC, FII 
and FIA).   

Methodology Overview 

SBS Trial 
 
The SBSdw trial is a randomized complete block design with each treatment replicated on 3 
blocks.  Each block is 20-40 ha and located on three separate sites (BEE, GLR and UBC) in the 
Central Cariboo Forest District.  After two harvesting entries (1991 and 2001), there are 5 
treatments of basal area retention of 15, 20, 30, 40 and 60 m². Each treatment unit is 1.4 ha and 
contains 15 3.99 m subplots.  Three clearcuts were added for the planted stock study.  Removals 
for both entries were based on thinning from below.  The final cut will be completed on all units 
in 2011, given sufficient stocking.  
 
ICH Trial 
 
There are two sites (Mt. 7 near Golden in the ICHmk1 and Ice Road near Nakusp in the 
ICHmw2) with seven treatments each established in a 2 x 3 factorial with controls in a completely 
randomized design (CRD).  Each treatment is replicated twice on site.  The first factor in the 
experimental design was harvesting method (hand falling and pushover falling).  The second 
factor included three levels of basal area retention: clearcut, light retention and heavy retention. 
The resulting treatment combinations at both Mount 7 and Ice Road are: 

1. Hand-felled clearcut 
2. Hand-felled light retention cut (70% basal area removal) 
3. Hand-felled heavy retention cut (50% basal area removal) 
4. Pushover-felled clearcut 
5. Pushover-felled light retention cut (70% basal area removal) 
6. Pushover-felled heavy retention cut (50% basal area removal) 



7. Unharvested control for hand felled  
8. Unharvested control for pushover logging 

 
Mount 7 was harvest in January to March of 1995 while Ice Road was harvested one year later in 
the winter of 1995/1996. Within every 1 ha treatment unit, a sixteen point grid was established on 
a 20 m x 20 m interval for a total of 256 subplots per site.  Subplot centres were marked with 
uniquely numbered metal tags.  Pre-treatment data collection was completed in 16 - 100 m2 (0.01 
ha) circular permanent subplots per treatment unit.  
 
Project Scope and Regional Applicability 
Southern Interior Forest Region through the Sub-Boreal Spruce and Interior Cedar Hemlock 
(drier variants) biogeoclimatic zones. 
 
Interim Conclusions and Information 
 
SBS Trial 
The information generated by the SBS uniform shelterwood trial has been summarized in 
Southern Interior Region Extension Note #3. The main summary points are: 
   

1. The Douglas-fir seed crop, moderately large in most years, is reliable to initiate natural 
regeneration. 

2. Application of the initial regeneration cut in 1991 resulted in sufficient densities of 
natural regeneration to meet regeneration objectives.  This is not the case in preparatory 
and no harvest treatments due to the variability in density and poorer quality of the 
regeneration. 

3. Data from the planted stock and natural regeneration trials suggest that the rate of growth 
increased as a result of the reduction in RBA from 30 m2 to 15 m2 and from 40 m2 to 20 
m2. Seedling growth was lowest in the 40 m2 and the no harvest (60 m2) treatments.  

4. Frost damage to the planted stock was very low in all treatments including the clearcuts 
since 2001. The frost events recorded at the climate stations were not severe enough to 
cause permanent damage.   

5. Moss and lichen were reduced by 50% where the RBA was 30 m2 or less; however, no 
differences between treatments were found for cover of the other vegetation layers. The 
percent cover of Douglas-fir, spruce, subalpine fir and twinflower all increased in 
response to lowering the residual basal area. 

6. Strong wind events, in combination with flat, moist site conditions, have resulted in high 
rates of tree fall in the 15 m² and 20 m² units on the UBC site. This demonstrates there 
are wind-related limitations to where a uniform cutting system at low residual basal areas 
may be applied.   

7. The strong relationship between canopy density and snow depth (snow interception 
capacity) will be used to develop stand and silvicultural system prescriptions for deep 
snow pack mule deer winter ranges in the Sub-Boreal Spruce zone in the Cariboo region. 

 
ICH Trial 
 
Growth and yield, planted stock and natural regeneration 
 
Tenth year seedling and residual tree data collection are now completed at both sites. 
Assessments have been made on every subplot within each treatment unit for a total of 256 
subplots per site. At each subplot performance of three planted species, natural seedling ingress 
and the growth and yield of the residual trees were evaluated. A few naturally regenerated trees 



that had been previously tagged were also assessed. Data for natural ingress was collected in 2 
size classes, under 1.3 m and 1.3m to 4 cm DBH. Trees larger than 4 cm in diameter were tagged 
and included in the assessments of the residual trees. This data will be eventually used for growth 
and yield modelling of selectively logged sites. Three species were planted immediately after 
logging on both sites. At Mount Seven western larch, interior spruce and Douglas-fir were 
planted, however, at Ice road western red cedar replaced interior spruce. Observations on site 
suggest that the seedling performance tends to be better on the clearcut treatments compared to 
the higher retention levels, however, the competition from deciduous trees is also higher in the 
clearcuts. Statistical summaries and some analysis of the collected data have been completed and 
further interpretation of the data will continue in 2006/07.  
 
Generally tree fall in these kinds of silvicultural systems is a concern and although there were one 
or two plots that had considerable tree fall, it was not wide-spread.  At the Mount Seven site tree 
fall could be attributed to the location of the plot in relation to wind events. Documenting the 
effect of partial logging on the spread of root disease, Inonotus tomentosus at Ice Road and 
Armillaria ostoyae at Mount Seven was also a trial objective. At Mount Seven very little 
seedling mortality as a direct result of root disease was observed, however, at Ice Road Armillaria 
had caused some seedling mortality particularly in the clearcut treatments. Differences in seedling 
mortality between pushover and traditional logging will be more fully explored as the data 
analysis is interpreted.  
 
These trials will provide important information on the growth and performance of commercial 
tree species, both planted and naturally regenerated, on sites harvested using this silvicultural 
system. The data will assist in determining growth and yield on partially logged sites which will 
become increasingly more important as mountain pine beetle moves through the area. Over the 
next fiscal year the data will be examined and more detailed trends reported.  
 
Vegetation 
The specific objectives of this study are to 1) compare the impacts of different levels of basal area 
removal on the percent cover and height of competing after logging and 2) compare the impacts 
of pushover falling and hand falling on the percent cover and height of vegetation after logging. 
Data were collected from the Mount Seven installation in 2004 and Ice Road in 2005.  A total of 
94 species were recorded at Mount Seven and 120 at Ice Road.  Response to the treatments is 
similar between the sites with the exception of non-vascular plants.  Full analysis of the data is 
underway. 
 
Contact Information: 
Ministry of Forests and Range Forest Science Staff, Kamloops, BC 
Michaela.Waterhouse@gov.bc.ca
Teresa.Newsome@gov.bc.ca
Andre.Arsenault@gov.bc.ca
 
Many articles regarding these projects can be obtained from the Southern Interior Forest Region 
webite: http://www.for.gov.bc.ca/scripts/hfd/pubs/hfdcatalog/rsi.asp
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