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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. 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.  
 
Methodology overview 
 
The Sicamous Creek Silvicultural Systems Project 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. 



 
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 1981). 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). 
 
Project findings 
 
Natural regeneration  
 
Natural regeneration is dynamic in the uncut forest. Mortality of new seedlings is high, but 
once established, seedlings persist and grow slowly in height (1-2 cm per year) for many 
years. They are found mostly on rotten wood with raised micro-sites. Seed pathogens 
play an important role in determining suitable seedbeds. Distribution of regeneration is 
clumped, often near the bole of overstory stems, and stem density is very variable. About 
30% of the forest floor has no seedlings. Subalpine fir (SF) is the dominant  species, with 
two to three time as many seedlings as Engelmann spruce (ES). Growth of established 
seedlings is very slow (1-2 cm per year) but increases in gaps created by mortality of 
overstory stems.  
 
Logging destroyed much advance regeneration except in the individual tree selection cuts. 
Damage was greatest in the 10-ha openings where logging took place in early winter on 
shallow snow. Stem density was reduced in all openings and the proportion of empty 
plots was greater, perhaps as a result of skid trails. In the ten years since logging, 
seedling losses have been compensated by ingress both from small seedlings growing 
larger than 10cm and new seedlings. Growth of residual stems is slow and the pattern of 
response is unclear but is greatest in the small openings of the 0.1-ha treatment.  
 
Annual seedfall has been very variable with two years of good seed crops of spruce, three 
good seed crops of fir, and three years with little or no seed of either species. Production 
of Engelmann spruce seed almost equaled that sub-alpine fir, despite the much lower 
proportion of spruce in the stand. The good crops of each species were synchronized in 
two years. The second good crop of spruce was experienced throughout the southern 
Interior. 
 
SF seed production in the ITS treatment, where about 40% of the volume was removed, 
fell by 50% over 11 years; ES production increased by 15% over the same time period. In 
the openings, post logging seedfall declined rapidly from the forest edge with most seed 
found within one tree height (30m). The lighter spruce seed dispersed further than fir and 
thus the ratio of spruce to fir seed increased with increasing distance from the forest 
edge. Germination was greatest on mineral soil seedbeds created by site preparation, in 



the small openings, and close to the stand edge. Survival of germinants is high even in 
the largest openings. 
 
The combined results of numerous studies suggest that natural regeneration is a feasible 
option on relatively low productivity ESSF sites similar to Sicamous, but only within two 
tree heights of the stand edge. There is sufficient seed produced on a regular basis, 
suitable seedbeds are available, seed pathogens and seed predators are not limiting, 
seedling survival is high, and there is a mix of both SF and ES. Advance regeneration is 
also available to add to the regeneration potential but it must be protected during 
logging. However, the distribution of naturally regenerated seedlings is irregular and may 
not meet minimum legal regeneration requirements. This shortcoming can be relieved by 
site preparation that creates patches of mineral soil, but at an additional cost. Early 
growth of natural regeneration is slow compared to planted seedlings. The results at 
Sicamous Creek are similar to those recorded for sites further south in the western U.S. 
and further north in British Columbia, and they should have wide applicability. 
 
Site preparation and planting  
 
We studied the response of planted ES and SF seedlings to opening size and site 
preparation on the Sicamous site.  One year-old container grown spruce and fir seedlings 
were planted in treatment plots in each of the logging treatments following burning, 
mounding, scalping and no treatment. After 10 years, the survival and growth of both 
species was strongly influenced by both harvest treatment and site preparation method 
but ES performed better than SF even in the more shaded environments. Survival for SF 
followed the pattern: 10-ha > 0.1-ha >1-ha> its=control; for site preparation only severe 
site preparation improved survival in the control, all site preparation improved survival in 
the ITS, and had little effect in the 0.1-ha and 10-ha. SF growth was generally improved 
by site preparation in all openings. Survival of ES was improved by site preparation across 
all logging treatments. ES growth was similarly affected but in the 0.1-ha openings and 
larger B>M>S>C. Highest growth was seen in two of the three 0.1-ha treatments that 
have a W-NW aspect. Natural regeneration was greatest in the small openings of the ITS 
and 0.1 ha treatments and followed the pattern ITS>0.1-ha>C>1-ha>10-ha. Seedling 
density was highest on the scalped plots: S>M>B>C. Volume yields for the 0.1-ha to 10-
ha. openings only were estimated using the TASS growth model. Without accounting for 
natural regeneration, burning increased total and merchantable yields by 14% and 
mounding by 5% over 100 years. Natural regeneration increased all yields but increased 
the yield of the less successful treatments (C and M) more because it filled gaps. 
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