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 Project purpose and management implications 

 
The Sicamous Creek Silvicultural Systems Project is located about 15 km SE of the town of 
Sicamous. The site is part of the Hunters Range of the Shuswap Highlands and lies in the wet cold 
ESSF.  
 
The broad objective of the Sicamous Creek project is to provide the forestry community with 
information on the sustainable management of wet, cold, high-elevation forests in the Southern 
Interior (Vyse 1999). We are meeting this goal by measuring the response of valued ecosystem 
components to widely differing types of logging (patterns of canopy removal) and soil disturbance 
(site preparation for regeneration). From this information, operational foresters should be able to 
choose from alternative methods of harvesting and regenerating this forest, based on the specific 
sets of forest values they are required to manage.  
 
The project began in 1992 and was logged in the winter of 1994-95. Site preparation was carried 
out in 1995 and planting took place in the summer of 1996. The first 10-year phase of the project 
conducted pre-harvest studies, implemented the study design, conducted initial post-harvest 
assessments, and began data analysis, publication and the extension program. The initial study plan 
called for measurements to be made over a 30 year period. Over 40 researchers and students from 
nine research institutions and private practice have initiated, and in many cases completed, studies 
on the site. Their topics have included: forest history and stand dynamics; harvest logistics and 
costs; planted and natural regeneration; tree pests, diseases, snow damage and windthrow; soil 
chemistry and biology; microclimate and hydrology; diversity of plants, animals, lichens and fungi; 
and the interaction of these components. Project scientists have produced a total of 37 journal 
papers, so far, and the project bibliography includes over 200 items, including references to a wide 
range of extension presentations to operational foresters. More information is available at the 
project website http//:www.mountainforests.net. 
 
The design of silvicultural systems for fir-spruce stands in the province, whether in the sub-boreal 
region of Prince George, or at high elevation further south in the province, has been a challenge for 
foresters for eighty years. In the 1920’s the issue was sustaining timber production following 
partial harvesting of the more valuable spruce component of stands in the Prince George area 
(Barnes 1937). In the 1980’s the issue was achieving successful regeneration following clearcutting 
in the southern half of the province (Farnden 1994, Vyse 1999). Today, the sustainability of many 
other values has been added to create a complex mix of issues that confront the practitioner when 
managing any forest type throughout the province. This is especially true at high elevation, where 
managers must deal with public expectations with respect to water quantity and quality, visual 
concerns, and issues with respect to species at risk. Substantial progress has been made with 
respect to artificially regenerating these stands after logging, through a combination of aggressive 



site preparation and highly refined nursery techniques to produce site adapted planting stock. The 
sustainability of timber values seems more assured. However, questions have been raised about the 
sustainability of these practices with respect to other values.  
 
Some environmental groups and one certification agency advocate low volume selective removals 
followed by natural regeneration. In other parts of Canada researchers have advocated cutting 
techniques that emulate natural disturbance and make use of natural regeneration. Some authors 
refer to this as “semi-natural silviculture”. Still others have suggested that forest management on 
lower productive sites such as the fir-spruce sites at high elevation should adopt “extensive” or low 
cost post-logging practices, relying on natural regeneration. In contrast, provincial regulations in 
B.C. lead silviculturists to regard natural regeneration in fir-spruce stands as unreliable. They 
suspect that natural regeneration cannot meet stringent requirements regarding the quantity, quality, 
distribution and timing of regeneration. 
 
Recent changes in high elevation cutting practices are altering some of the limitations to natural 
regeneration. As cut block sizes are reduced and more of the original stand is retained within the 
cutclock to address public concerns about protection of visual values, wildlife habitat (particularly 
to protect mountain caribou habitat) and water supplies, a coniferous seed source is close at hand 
and the probability of successful natural regeneration is likely to increase. Similarly, changes in 
logging techniques mean that existing or advanced regeneration can be protected. Unfortunately 
very little information exists on which foresters can make informed predictions about natural 
regeneration and the likely costs and benefits of alternative practices and thus reduce their 
uncertainty about the practice. Work conducted in the Rocky Mountains south of the border 
provides general guidelines, but B.C.’s mountain forests are at higher latitudes, lower elevations, 
and are moister, and cooler than those further south. Several authors have provided recent 
assessments of natural regeneration at high elevation, but none have carried out a comprehensive 
assessment of cutting and regeneration options. We plan to remedy this deficiency by assessing the 
regeneration results at Sicamous Creek and then determining how broadly those results may be 
applied by working with our colleagues at other locations and with operational foresters.  
 
 
 Project start date/ length of project 

 
Start date: April 1st 2005; 2 years 

 
 Methodology overview 

 
The Sicamous Creek Silvicultural Systems Project (Vyse 1999) provides an unrivalled opportunity 
to re-evaluate silvicultural options and to design new options for future application in this forest 
type. Eleven years have passed since logging and site preparation, and ten years since planting. We 
have previously made several partial assessments of natural and artificial regeneration on the site, 
(Huggard and Vyse 2002a, b and 2003 plus unpublished reports) but not at the same time. Contrary 
to expectations, those assessments recorded both continuing ingress of natural regeneration and 
further mortality of planted stock. A new assessment is crucial to understanding the role that each 
form of regeneration can play in contributing to current legislative standards for the site. Work with 
our operational and scientific partners will ensure that we learn whether the Sicamous results are 
unusual or whether they are representative of broad trends. If the latter is the case, we can evaluate 
whether legislated regeneration standards are appropriate for high elevation conditions. Our work 
should also have value for broader discussions of appropriate silvicultural systems and sustainable 
management for high elevation sites. 



 
The proposed work at Sicamous Creek builds on the work of Alexander (1987) for high elevation 
spruce-fir forests in Colorado. Farnden (1994) reviewed high elevation research in the Interior of 
British Columbia and pointed out the severity of the climate, the difficultly of regeneration and 
possible ways of improving results. Our work also builds on a long history of artificial regeneration 
research in the spruce-fir forests of the interior of British Columbia which has focused on site 
preparation and planting stock and planting methods  (e.g. Balisky and Burton 1997, Bassman 
1989, Coates et al. 1991, Fleming et al. 1998, MacAdam and Bedford 1998, McKinnon et al. 1999, 
Sutton et al. 2004 , Vyse 1980). However, Sicamous Creek is unique in that both natural and 
artificial regeneration techniques can be compared in relation to opening size and site preparation 
methods. The large size and replication of the treatment units ensures that the results are of 
operational significance. We should be able to offset the disadvantage of a single site by comparing 
our results with those of our scientific and operational partners (see Eastham and Jull 1999, 
Lazjerowicz et al. 2006), and by using the general relationships used in models such as SORTIE 
(Pacala et al. 1993, Canham et al. 1999). The modeling approach will serve as an integrating device 
bringing together data from both natural and artificial regeneration studies, and published data from 
other studies and locations. This approach has proven successful in other forest types with a similar 
range of harvesting treatments (Coates et al. 2003). 
 
A preliminary version of SORTIE for the ESSF forests at Sicamous was developed in a previous 
study in 2002 (Sachs 2002).  That study focused on regeneration and growth of crop trees under the 
different cutting treatments at Sicamous, but ignored the site preparation treatments for lack of 
data.  In this study we will use more recent data from Sicamous to parameterize the substrate 
portion of SORTIE so we can project the effect of the different site preparation treatments on 
regeneration and growth. 
 
 Project scope and regional applicability 

 
Sicamous Creek is a single site and suffers from the disadvantage of  concerns about widespread 
applicability. However, we know from studies of stand structure (e.g. Antos and Parish2002) and 
vegetation (Lloyd et al. 199) that many other sites in the southern Interior mirror the conditions 
found at Sicamous. A specific study of climate and seedling response to opening size at Sicamous 
and four other ESSF sites (Lajzerowicz et al. 2006) also revealed that conditions and seedling 
response was similar. Thus we expect that results from Sicamous can be applied, with caution, to 
ESSF wc sites in the southern interior.  
 
 Interim conclusions 

 
Natural regeneration in site preparation plots. 
 
We established permanent regeneration sample plots in the centre of each site preparation treatment 
plot and logging treatment unit. Sixty 3.99m radius plots were assessed. All regeneration, was 
tallied by species, origin (planted, pre-logging, post logging), seedbed, and plot quadrant 
(NE,SE,SW, NW). Seedling height was measured.  Well spaced seedlings were also counted. 
 
At the time of reporting, descriptive statistics have been compiled. Alas, no figures are shown to 
preserve the publication rights. They can be obtained from the project leader on request. 
 
 
 



 
Seedling numbers declined strongly with increasing opening size whether site preparation had 
taken place or not. This was expected from studies of seedfall at the Sicamous site. Site preparation 
increased the number of seedlings approximately 5 fold. Many of the seedlings were less than 5 cm 
in height, suggesting that they were still susceptible to various causes of mortality. We have 
evidence from other studies that seedling turnover is high. However, the mean size of seedlings of 
both species increased with increasing opening size to 0.1-ha and then declined slightly (see table 
below) suggesting that conditions for seedling growth are better in the larger openings and this may 
compensate for the lack of seedfall away from the stand edge.  
 
 
Opening size Sub-alpine fir Engelmann spruce
 cm cm 
Control 2.8 (0.06) 3.3 (0.11) 
its 5.3 (0.26) 8.1 (0.31) 
0.1-ha 6.7 (0.43) 10.8 (0.35) 
1.0-ha 5.6 (0.43) 10.5 (0.53) 
10.0-ha 5.4 (0.53) 9.7 (0.72) 

 
  
Numbers of seedlings are of less interest to foresters than stocking, which describes the proportion 
of available growing space that is occupied by suitable seedlings. Mean Stocked Quadrant (MSQ) 
values were used. An average value of 2.5 is regarded as acceptable stocking.1 Natural 
regeneration, by itself, was not a reliable way of achieving the stocking level at any opening size 
without site preparation. Site preparation did not change this picture despite the increase in 
numbers. This is because large numbers of additional seedlings were too small to be considered 
acceptable. However, when planted seedlings were added to the assessment, all but the 1-ha 
treatment reached acceptable stocking without site preparation, and all but the ITS treatment 
reached this target with site preparation. The 0.1-ha and 10-ha treatments both reached acceptable 
stocking without site preparation. 
  
 
Survival and growth by site preparation type and opening size. 
 
The planted seedlings were measured in 60 site preparation plots (4 site preparation treatments x 5 
harvesting treatments x 3 replications). All visible seedlings alive or dead were recorded and 
damage and mortality causes were be assessed. Living seedlings were measured for height, height 
growth and ground level diameter.  
 
After 10 seasons, the survival and growth of both species was strongly influenced by both harvest 
treatment and site preparation method. Survival followed the pattern: 10-ha > 1-ha = 0.1-ha > its > 
control; B=M=S>C. For growth the pattern differed slightly: 0.1-ha>10-ha=1-ha>its>control; 
B>M=S>C. Growth and survival of spruce was greater than fir across all treatments, even in the 
low light control. Highest growth was seen in two of the three 0.1-ha treatments that have a W-NW 
aspect. There were no significant interactions between treatments. The advantage of burning 
appears to be related to early vegetation control and a shift in the type of vegetation. The strong 
effect of opening size is apparent. However, the improvement associated with site preparation, 

                                                 
1 J.S.Thrower and Associates. 2004. Stand survey and growth modeling for the TFL 49 results-based pilot 
project: Year 3 final report. Report prepared for Riverside Forest Products Ltd. 



although significant, is not large, which is surprising considering the expected advantage of site 
preparation on this cold wet site. 
 
 
 
 Contact information 

 
Alan Vyse, Emeritus Research Forester, Southern Interior Region, B.C. Forest Service and 
Research Associate, Thompson Rivers University, Kamloops. E-mail mailto:Vyse@telus.net; 
http://www.mountainforests.net
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