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Project Number: Y092143 

 

Title: St. Mary’s Residual Basal Area Study in a Mixed Conifer Stand 

 

Project Purpose and Management Implications 

 

This is a single tree selection silvicultural systems trial in a mixed species conifer 

forest in the IDFdm subzone. Three residual basal treatments were established in 

1994. Data will be collected on stand structure, regeneration performance, and 

residual tree growth. It will be used to develop growth and yield models, to refine 

silviculture methods and standards in complex stands, including those affected by 

mountain pine beetle, and to aid development of best management practices on 

ungulate winter range.   

 

This data is especially in demand given the recent mountain pine beetle (MPB) outbreak. 

Due to the preferential removal of pine (and a smaller component of other species) the 

resultant stand structures are similar to stands left after salvage logging of mountain pine 

beetle infested stands in the Southern Rocky Mountain trench. Burton (2006) identified 

the response of complex stands to selective removal or gradual loss of pine trees as a 

knowledge gap in a recent discussion paper on MPB attacked stands.  This trial will 

provide valuable insight into how stands develop and provide estimates on timber growth 

in these treatments. It will provide a site where the growing environment within these 

partially harvested stands can be quantified and survey methodology can be tested. Data 

on the post logging stand structure compared to the present stand conditions will assist in 

making decisions regarding partially harvested stands and will provide data for modelling 

programs such as TASS and Prognosis
BC

.  

 

Project History: start date - 1993, long-term research installation, Ministry of Forests 

and Range Experimental Project EP1365 funded previously by the Ministry of Forests 

Silvicultural Systems program.  This project has been dormant since 1995. 

 

Methodology Overview for work undertaken in 2008-09 

The St Mary’s trial tests single tree selection silvicultural systems. There were three 

target levels of basal area retention 8, 16, 24 m2/ha and an untreated control, each 

replicated 4 times on one site for a total of 16 treatment units in a completely randomized 

design. Harvesting was completed in 1994. Leave trees were marked prior to harvest and 

the criteria for selection included large diameters, good form and minimal defects. 

Species preference, in order of retention, was Douglas fir, western larch, ponderosa pine, 

lodgepole pine and finally white pine.  

 

Each treatment unit is 100 x 100-m and is further divided into 100 - 10 x 10-m squares. 

Only the inner 64 were used for assessment, leaving a 20 m treated boundary around each 

unit. Sixteen of the 64 inner plots were randomly selected for sampling growth and yield. 



In the centre of each growth and yield plot, a 3.99 radius plot was set up to sample 

regeneration. 

 

In each treatment unit 40 samples of snow depth and density each treatment unit were 

taken in 2008 and 2009. In addition, 40 samples of open snow depth were taken at two 

large cleared areas adjacent to the treatment units in order to calculate % apparent snow 

interception (ASI).  The density of ungulate tracks (tracks/50m/week) will also be 

measured in each treatment unit using transect lines (200 m). 

 

Project Scope and Regional Applicability 

The trial site is located at km 13.5 on the St. Mary’s River FSR about 25km NW of 

Cranbrook in the Rocky Mountain Forest District (UTM 572700; 5497500), Southern 

Interior Forest Region.  The mixed stand type of Douglas-fir, lodgepole pine and larch is 

typical of the IDFdm and results from the trial can be extended through the lower 

elevations of the southern Rocky Mountain Trench. 

 

Reconstruction and maintenance of the trial  

Although most of the trial was reconstructed in the 2007-08 field season, a few remaining 

plots of trees were tagged in 2008-2009.  All plot corners were relocated in 2007-08 and 

replaced with steel pins and washers to ensure permanent plot location. A plot centre plot 

was also established in each of the 256 plots.  The original sample trees were found in the 

plots and new tree tags were hammered in at dbh.  The trial was mapped through gps 

(treatment unit boundaries and plot centres) in 2007.  In 2008, large informational signs 

were installed on the three trial blocks and a demonstration trial was laid out for 

development in 2009-2010. 

 

Growth & Yield of Residual Trees, Density & Growth of Natural Regeneration 

APC Consulting collected data under 3 different categories: growth and yield of the 

residual stand, amount of natural regeneration, and growth of selected small Douglas-fir 

regeneration.  All plot markings were completed but the contractors were required to 

mark each seedling selected for growth assessments. The field data were entered 

electronically and is stored on the BC government computer server.  

 

Initial compilation of plot data including calculation of densities (tph), basal area per 

hectare, qmd, sdi and rd at the plot level and for each individual 5 cm diameter class and 

each 2 m height class was completed.  In addition initial analysis of relationship between 

understory stocking and overstory stocking was completed and indicates little 

relationship between understory and overstory values of tph, sdi, basal area/ha. 

 

Free-growing surveys 

A day was spent looking at the regeneration survey methodology with the Rocky 

Mountain Forest District staff. The blocks were obviously stocked and the standard 

surveys (uneven-aged or deviation from potential) were not going to give further 

information. Instead we will be looking at the performance of the understory trees. It is 

important to ensure adequate growth as well as sufficient density in the regeneration 

layer.  



 

Vegetation  

The strongest differences are between the no-harvest treatment and the three partial cuts.  

In particular, the herb layer is well developed in the partial cuts due to the increased light 

availability.  The two species, kinnickinick and twinflower, which are significantly more 

abundant do not have forage value for cattle or ungulates.  Several shrubs and herb that 

do have forage value have increased in the partial cuts but are not statically different 

among treatments.  Douglas-fir is the most abundant species (9 – 11%) in the shrub layer 

and is similar among treatments.   

 

Light studies 

Dataloggers and sensors were installed in blocks 7, 8, 9, and 11 (August 2008), to 

monitor soil moisture (2 gypsum blocks at 15 cm and 2 gypsum blocks at 30 cm), soil 

temperature (2 thermocouples at 30 cm), air temperature (2 thermocouples at 100 cm), 

and light (PPFD) (2 calibrated photodiodes at 150 cm).  These sensors and dataloggers 

will be maintained in operation through 2009, with maintenance and downloading 

completed in spring and late autumn. 

 

Snow and track studies 

The snow depth and track survey part of the St. Mary’s project was established to provide 

insight into how ungulates (especially deer) use complex stands during winter.  Fourteen 

years after harvest, conifer basal area and snow depths were similar among the low, 

medium and high retention treatments but differed significantly from no-harvest control 

treatments.  Mule deer, the main ungulate species wintering on site, preferentially used 

no-harvest stands and did not appear to discriminate among the low, medium and high 

retention treatments.  More mule deer tracks were counted in stands with higher basal 

area and lower snow depths, but this preference was not evident at the treatment level.  

Forest management for mule deer winter range should include at least some high basal 

area stands (as in the no-harvest stands) since they still provide the best quality winter 

habitat.  

 

Overview Extension Note 

This trial will provide valuable insight into how complex stands develop and provide 

estimates of initial growth of retained trees. The trial will also be used to explore methods 

that estimate the level of site utilization, and to refine silvicultural methods and standards 

for complex stands. There is also an opportunity to contribute to development of better 

management practices on deer and elk winter range. 

 

Waterhouse, M.J., T.A. Newsome, P.G. Comeau, and H.M. Armleder. 2008. St. Mary 

River single tree selection study in the Rocky Mountain Trench. B.C. Min. For. Range, S. 

Int. For. Reg., Kamloops, B.C. Exten. Note 08. 

http://www.for.gov.bc.ca/hfd/Pubs/RSI/FSP/EN/RSI_EN08.htm 

 

Contact Information:  

Ministry of Forests and Range Forest Science Staff, Southern Interior Region 

Michaela.Waterhouse@gov.bc.ca – Silvicultural systems  

http://www.for.gov.bc.ca/hfd/pubs/docs/mr/
http://www.for.gov.bc.ca/hfd/pubs/docs/mr/
mailto:Michaela.Waterhouse@gov.bc.ca


Teresa.Newsome@gov.bc.ca – Silviculture  

Andre.Arsenault@gov.bc.ca – Silvicultural systems 

Harold.Armleder@gov.bc.ca – Wildlife habitat  

University of Alberta – light and silviculture  

phil.comeau@ualberta.ca 
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