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INTRODUCTION 

 

Complex ecosystems function within a variety of measures of diversity including 

structural and functional diversity from stand to landscape levels (Kimmins 1997).  One 

landscape level measure of diversity is the spatial and temporal distribution of seral 

stages and the mixedwood condition represents early and mid seral stages (Kimmins 

1997).  As human-induced disturbance occurs over an increasing proportion of the 

forested landscape, the mixedwood component is reduced at the landscape level.  In 

British Columbia (BC) regardless of the pre-harvest stand condition, administration of 

free growing guidelines in some cases may limit the number of broadleaf trees retained in 

a regenerating forest in an effort to maximize productivity (Anonymous 2002; Simard 

and Vyse 2006).  This poses a potential threat to the stability and resilience of BC’s 

forests. As Gayer (1886, p5) observed, a mixed forest condition (complex forest) is better 

able to deal with the uncertainty of future stand development and environmental risk. 

 

British Columbia in general, and in BC’s boreal forests specifically, free growing 

standards (legal requirement in BC) and timber supply analysis force managers to 

measure their regenerating plantations’ performance against pure conifer stands, or to 

treat all deciduous vegetation as competition and take measures to remove it in order to 

ensure a free growing stand (Anonymous 2002, Anonymous 2005; Simard and Vyse 

2006).  A free growing stand is defined as “a stand of healthy trees of a commercially 

valuable species, the growth of which is not impeded by competition from plants, shrubs 

or other trees” (Anonymous 2005). Stands may only be declared free-to-grow if a 



chemical or manual brushing treatment has been conducted within the preceding five 

years (Anonymous 2005).  This leaves little room for the retention of non-crop, 

deciduous trees equal or greater in height to crop trees regardless of crop tree 

performance under those conditions. The guidelines may cause forest managers to simply 

apply unnecessary chemical brushing treatments in order to avoid administrative delays. 

This practice is costly for the licensee and potentially for the landscape in terms of the 

loss of complex stand structures and their associated functional and structural diversity. 

This, the traditional management approach in complex stands leads to forest 

simplification (Simard and Vyse 2006). 

 

This project seeks to further our understanding of the dynamic interactions 

between conifer crop trees (spruce) and associated broadleaf competition (paper birch) in 

the Fort Nelson, BC area. The primary objective is to define broadleaf density and-or 

basal area thresholds that are deleterious to spruce growth and long term productivity and 

have them incorporated into free growing guidelines in order to optimize forest 

productivity, diversity, and health and to minimize operational costs.  

 

METHODOLOGY OVERVIEW 

 

Single tree temporary sample plots and permanent sample plots (TSP and PSP) 

were established using the nearest individual method described in Kent and Coker 

(1992). A systematic grid of transects was established on each block. Plot location was 

determined by proceeding along a bearing for a fixed distance: 20 meters for PSPs and 10 

meters for TSPs. If in a mixedwood area, the nearest spruce was chosen as the crop tree 

and plot centre. PSPs are 4.00 m radius (50.27 m
2
) and TSPs are 1.78 m radius (10 m

2
) 

plot. The plot was moved 10 meters along the transect if an unsuitable area or unsuitable 

spruce tree was encountered. Sample trees were accepted according to pre-determined 

criteria to limit the sampling of crop trees free of defects. Criteria included: free of major 

deformities, number of broadleaf stems, and amount of alder and willow. Defects may 

have been induced by pathogens or insects and the reduced growth potentially would not 

be due to competition (stand density). Height and diameter at breast height (DBH at 1.37 



m) of the broadleaf trees were measured, and for the crop tree, height, DBH, and age 

(using tree cores or counting branch whorls) were measured.  Conifer regeneration was 

tallied in PSP and TSPs.  

 

PSPs were used to establish a permanent single tree variable brushing radius 

experiment in Fort St. John and Fort Nelson in 2008. The following protocol was used:  

1. At each PSP, a randomly assigned brush free radius of 0 m, 1 m, 2 m or 4 m was 

established around each crop tree; 

2. Prior to brushing all broadleaf and coniferous (including the crop tree) stems 

within a 4 m radius of the crop tree were measured for height and DBH; 

3. All coniferous, deciduous, and brush stems were removed from around the crop 

tree within the randomly assigned radius; 

4. After brushing, coniferous regeneration was tallied.  

5. One year after treatment, height and DBH of the crop trees will be recorded as 

will be the DBH for the competitors within 4 m of the crop trees. Also, 

regeneration will continue to be tallied.  

 

 

PLOT ESTABLISHMENT 

 

PSPs were established in the Fort Nelson and Fort St. John TSAs during February 

and March 2008 (Table 1).  

 

TABLE 1: TOTAL NUMBER OF PSPS AND TSPS SAMPLED BY SITE. 

TSA Block I.D. Sample Date PSP TSP 

Fort Nelson Slocan March 2008 68 0 

Fort St. John One Island Lake Feb-March 2008 37 66 

 

One Island Lake block is located 50 km south east of Dawson Creek. To access 

the block: 

1. Follow Highway 2 (south of Dawson Creek) for approximately 40 km. 

2. Turn right onto Highway 52 and follow for approximately 10 km. 

3. Turn onto One Island Lake Road (gravel) and follow for 19 km. 

4. Turn right and follow major haul road for 1.8 km. 



5. Turn right and drive though the block for 400 m or until a natural gas well 

is reached (see Figure 1). 

6. Block GPS point (hddd.ddddd
o
): N 55.34512, W-120.34950. 

 

The PSPs and TSPs are located in the north west section of the block. The yellow 

lines in Figure 1 show the grid transects and plot locations. This site was clearcut and 

planted with white spruce. Trembling aspen and balsam poplar have naturally regenerated 

at mean densities of approximately 13000 stems per hectare. 

 

 

FIGURE 1: ONE ISLAND LAKE BLOCK. 

 

The Slocan block is located approximately 37 km north west of Fort Nelson. To 

access the block: 

1. Follow Alaska Highway north for approximately 28 km. 

2. Turn onto the Liard Highway and follow to 14.9 km. 

3. Turn west (left) onto the Slocan Forest Service Road. 



4. Follow for 400 m. 

5. Block GPS point (hddd.ddddd
o
): N 59.00764, W-123.20134. 

 

The plots are located south of the Slocan Forest Service Road and are shown by 

the yellow lines in Figure 2. Transect lines/plots run from the north (road) to the south. 

The block had a herbicide treatment and was then partially planted with white spruce. 

Paper birch, trembling aspen, and balsam poplar have naturally regenerated at mean 

densities of approximately 5100 stems per hectare. 

 

FIGURE 2: SLOCAN BLOCK. 

 

 

PLOT ESTABLISHMENT RESULTS 

 

TABLE 2: FORT ST. JOHN – ONE ISLAND LAKE PSPS: MEAN CROP TREE HEIGHT AND DBH 

BY TREE DENSITY CLASS. 

Density 
Class 
(sph) 

Density Class  
Range (sph) 

Mean Density 
(sph) 

Number of 
Plots 

Mean 
Dbh 

Mean 
Ht 

5000 0-10000 6000 2 4.25 3.95 

15000 10001-20000 14324 29 5.27 4.50 

>20000 >20000 23600 3 5.13 4.23 

 



TABLE 3: FORT ST. JOHN – ONE ISLAND LAKE TSPS: MEAN CROP TREE HEIGHT AND DBH 

BY TREE DENSITY CLASS. 

Density 
Class 
(sph) 

Density Class  
Range (sph) 

Mean Density 
(sph) 

Number of 
Plots 

Mean 
Dbh 

Mean 
Ht 

2500 0-5000 2633 6 4.93 4.00 

7500 5001-10000 7094 19 4.58 4.06 

12500 10001-15000 12899 20 4.43 3.97 

17500 15001-20000 17375 14 4.26 3.75 

>20000 >20000 22263 7 3.59 3.33 

 

TABLE 4: FORT NELSON – SLOCAN BLOCK PSPS: MEAN CROP TREE HEIGHT AND DBH BY 

TREE DENSITY CLASS. 

Density 
Class 
(sph) 

Density Class  
Range (sph) 

Mean Density 
(sph) 

Number of 
Plots 

Mean 
Dbh 

Mean 
Ht 

1000 0 - 2000 1567 6 7.35 6.10 

3000 2001 - 4000 3353 17 6.23 5.44 

5000 4001 - 6000 4942 21 6.78 5.86 

7000 6001 - 8000 7000 14 7.23 6.11 

>8000 >8000 9486 7 6.36 5.34 
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