
 

INTRODUCTION 

In New Brunswick, precommercial thinning is typically 
carried out  by workers with brush saws. At Fraser Papers 
Inc., approximately 3500 ha are spaced annually in their 
New Brunswick and Maine districts. The company was 
concerned with the safety aspects and high costs associated 
with motor-manual precommercial thinning operations, and 
began investigating alternatives to these methods. One 
potential solution was to mechanize the operation. 

In 1996, Fraser asked FERIC to study a mechanized 
precommercial thinning operation with the following 
objectives: to determine the efficiency of a mechanized 
operation, to reduce treatment costs, and (possibly) to treat 
more area annually. The University of New Brunswick also 
participated in the study; an undergraduate student con-
ducted time studies in 1997 on the follow-up motor-manual 
operations, which consisted of removing the residuals and 
cutting stumps with low, live limbs left by the machine. 
FERIC conducted short- and long-term studies during an 
operational trial of the Silvana Selective for spacing 
naturally regenerated spruce–fir stands. The results are pre-
sented in this Field Note, and a description of the machine 
itself can be found in Mitchell and St-Amour (1995). 

SITES AND OPERATIONS 

The stands were composed of natural spruce and fir, and had 
densities ranging from 15 000 to 41 000 stems/ha. Tree 
height ranged from 1.5 to 2.3 m. In general, the sites had 
rolling, slightly uneven topography, with some steep slopes, 
and the soils provided very good bearing capacity. 

The operator made successive passes through the stand, and 
removed competing vegetation from around crop trees in his 
path and on both sides of the machine (Figure 1). The 
operator used two methods for treating the stands: With 
single-tree selection, he chose a single crop tree and 
removed most of the competing trees around it. With group 
selection, he removed most of the competing vegetation but 

left groups of potential crop trees in an area approximately 
1 m in diameter, with final selection to be performed during 
the motor-manual follow-up. The Swedish operator was 
experienced and operated the machine for one 9-hour shift 
per day. The motor-manual follow-up operation was done 
by company employees with several years of experience, 
1 year after the machine treatment. 

Figure 1. The Silvana Selective 
operating in a dense spruce–fir stand. 

 
 

RESULTS 

The machine was monitored on a shift-level basis for a 
period of 43 days, during which time it treated a total of 53 
ha. The mechanical availability and utilization rate of the 
machine averaged 93 and 89%, respectively. FERIC’s 
detailed time studies were conducted to compare pro-
ductivity and treatment costs for the two different treatment 
methods, including the follow-up motor-manual operation. 
Details on the sites and the study results are presented in 
Table 1. 
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The site and stand conditions in the two study sites were 
very similar. As expected, the machine’s productivity was 
higher with the group-selection method. As a result, the 
estimated machine treatment cost was $395/ha with the 
group method, versus $702/ha with the single-tree method. 
The respective costs for the motor-manual follow-up 
operation were $504/ha and $318/ha, resulting in total costs 
of $899/ha and $1020/ha. In both cases, the calculated cost 
based on the productivity equation used by the New 
Brunswick Department of Natural Resources and the 
Environment (DNRE) showed that a conventional motor-
manual operation would have been less expensive; the 
projected reimbursement rates for the sites treated by the 
group and single-tree methods were $534/ha and $493/ha, 
respectively. 

 

Table 1. Site description, operational summary, and 
treatment costs 

 Selection 

 Group 
Single-

tree 
Stand density (stems/ha) 21 150 19 350 
Average tree height (m) 1.8 1.8 
Post-treatment (mechanized) assessment 
     Live stumps (no./ha) 3 770 4 500 
     Residual trees (no./ha) 6 500 4 200 
Productivity   
     Mechanized operation (PMH/ha) 5.64 10.03 
     Motor-manual follow-up (h/ha) 14.83 9.36 
Treatment costs ($/ha)   
     Mechanized operationa $395 $702 
     Motor-manual follow-upb $504 $318 
     Total cost $899 $1 020 
Reimbursement ratec $534 $493 
a Based on estimated direct operating cost of $70/PMH. 
b Based on a rate of $35/productive hour, including supervision 

and the cost of the brush saw, set by DNRE for precommercial 
thinning. 

c Based on DNRE’s reimbursement formula for motor-manual 
precommercial thinning. 

 

 

The post-treatment assessments show that the machine left a 
total of 10 270 residuals and stumps with low, live limbs  
per hectare for the group method, versus 8700/ha for the 
single-tree method. Damage to crop trees by the machine 
was 3% for both sites. Although the thinners had fewer trees 
to cut after the machine treatment, this did not improve their 
productivity enough to reduce the total treatment cost below 
that of a strictly manual operation. The trees cut by the 
Silvana reduced the ability of the motor-manual workers to 
walk around, and many residual trees and live stumps had to 
be cut by the thinners after the machine treatment. These 
two factors were responsible for the high cost of the motor-
manual follow-up operation. 

CONCLUSIONS 

Although the machine ran well during the trial, the operator 
was unable to treat the stand effectively, especially when 
using the single-tree selection method. In New Brunswick, 
stumps with low, live limbs are not acceptable because they 
may continue to grow and subsequently compete with the 
crop trees. The high costs of the motor-manual follow-up 
operation to remove the residual trees and live stumps 
resulted in a treatment that was actually more expensive 
than a conventional motor-manual operation. This suggests 
that the use of the Silvana Selective cleaning machine may 
not be cost-effective in jurisdictions that require the removal 
of all low, live limbs. 
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DISCLAIMER: This report is published solely to disse-
minate information to FERIC's members. It is not intended 
as an endorsement or approval by FERIC of any product  
or service to the exclusion of others that may be suitable.

 


