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INTRODUCTION 
ver the past few years, a rash of forest fires, combined 
ith a medium-term wood-supply problem, has prompted 
rowing interest in the reforestation of burned sites that have 
egenerated only marginally. However, these sites are often 
uite cluttered with debris on the ground or with burned, 
tanding trees, and reforestation can require significant 
fforts. 

ERIC is studying various approaches to this problem with 
he goal of eventually proposing treatment strategies tailored 
o the specific terrain conditions encountered and the 
reatment objectives. SGF REXFOR (Produits forestiers  
t-Alphonse) is working in this context in its reforestation 
fforts in the Bonaventure area (Gaspé region, Que.), where 
he forest fires of 1995 burned 29 000 ha of balsam fir– 
hite birch stands. The contractor responsible for these 
perations used three types of site-preparation implements, 
nd FERIC’s study was intended to identify the most 
ppropriate implement for each suite of site conditions. The 
verall goal was to perform work of uniform quality at the 
est possible cost. 

EQUIPMENT AND METHODS 
he site-preparation work was performed using three 

mplements: a Letourneau model 3723 crusher, a V-2000  
-rake with retractable teeth, and a TTS-H disc trencher. 
he Letourneau is a self-propelled crusher of about 
0 tonnes that is 7.3 m wide and 14.7 m long, and that is 
quipped with three 2.1-m-diameter steel wheels that bear 
lades for crushing debris. The machine had been modified 
o protect the electric motors of the wheels against the 
brasive effect of the ash. The V-2000 is a 3.2-m-wide  
-rake with five spring-mounted, retractable teeth (Figure 1). 

t is designed to be mounted on the front of a machine 
ulling a scarifier so as to part the slash and thereby 
acilitate scarification. The TTS-H is a disc trencher that is 
irect-mounted behind its carrier, and the down-pressure 
pplied to the discs can be controlled via hydraulic cyl-
nders. 

 
Figure 1. The V-2000 V-rake, 

used together with a TTS-H disc trencher. 
 

RESULTS AND DISCUSSION 
FERIC’s productivity studies concentrated on the Letourneau 
crusher in 1996 and on the TTS-H disc trencher combined with 
the V-rake in 1997. 

Letourneau crusher 
The productivity of the Letourneau crusher was measured in 
burned areas where: 

! timber had been completely salvaged; 
! timber had been only partially salvaged, with sparse 

residual trees remaining; 
! timber had been partially salvaged, with residual trees 

concentrated in small patches; and 
! no timber salvage had been performed. 
 
The stands that were treated had been mature at the time of 
the fire. The density of residual trees in the stands with no 
timber salvage and in the patches of standing trees was 
885 stems/ha. As a result of windthrow, the average volume 
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of residues on the ground under the four site conditions was 
on the order of 100 m3/ha, compared with around 45 m3/ha 
for conventional harvesting with roadside delimbing and 
90 m3/ha for at-the-stump delimbing. However, the debris 
on the ground were mostly large pieces because the fine 
material had been consumed by the fire. The production 
parameters were as follows: an average travel speed of 
34 m/min; a treatment width of 7 m; and variable strip 
lengths (50 to 700 m). 

The observed productivities ranged from 0.6 ha/PMH where 
timber had not been salvaged to 1.2 ha/PMH in areas from 
which timber had been completely salvaged. Stands with 
patches of standing trees or stands without timber salvage 
required two passes by the machine to adequately crush the 
wood and thereby provide a chance for adequate scarifica-
tion in the planned followup operation. 

The results permitted the development of production func-
tions based on the degree of timber salvage on the site, and 
these were incorporated into standalone software that is 
available from FERIC on request. Systematic scarification 
was performed the following year in all the treated areas. 

Scarification with a TTS-H and a V-rake with retractable teeth 
A less intense scarification treatment with a V-rake was 
performed on a site where salvage of timber had occurred 
and where debris on the ground amounted to 65 m3/ha over 
15 to 20% of the area. The site had an average slope of 22%, 
a stoniness level of 52%, an average humus thickness of 
3 cm, and 875 stumps/ha. Part of the site was covered with 
burned fir saplings at a density of up to 22 000 stems/ha. 

The production parameters were as follows: average travel 
speeds of 37 m/min in the sapling areas and of 41 m/min in 
the remainder of the area, a between-pass spacing of 3.9 m, 
and a strip length of 250 to 280 m. 

The observed productivity was 0.71 ha/PMH in sapling 
areas and 0.83 ha/PMH in the remainder of the site. The 
productivity losses potentially attributable to the use of the 
rake were 8% in the sapling areas and 4% elsewhere. The 
lower productivities observed compared with conventional 
scarification (around 1 ha/PMH) were due more to the slope 
than to the use of a rake on the carrier. 

Plantability 
Treatment quality was evaluated based on the plantability 
level after the final treatment (Table 1). In all cases, scari-
fication was performed by the TTS-H disc trencher. 

With the V-rake used to facilitate disc scarification, treat-
ment quality on sites where timber had been salvaged was 
adequate in 93% of the microsites. On some of the sites with 
timber salvage, the presence of a large number of saplings 
required the use of the Letourneau crusher followed by disc 
scarification to provide comparable results. Because of the 
high quantity of slash on sites with no timber salvage, the 
treatment was very difficult; nonetheless, 74% of the micro-
sites were adequate and 14% were marginal in the treatment 
that used the Letourneau crusher followed by disc trenching 
combined with the V-rake. The humus layer was generally 
thin, and it would probably have been possible to slightly 
improve the results under heavy debris conditions by 
following the crushing operation with windrowing rather 
than scarification. 

CONCLUSIONS 
This trial demonstrated that it can be advantageous to adapt 
the treatment method to the site conditions so as to obtain 
uniform work quality. It is thus important to develop a treat-
ment strategy based on the tools available. The generally 
large size of the treatment blocks after a fire makes it easier 
to justify the use of a range of site-preparation equipment. 

For additional information, please contact: 

Raynald Proulx Catherine Court 
Raytec Sylviculture inc. SGF REXFOR 
491, rang 3 Est Produits forestiers St-Alphonse 
St-Anaclet, Que. 268, rue St-Alphonse, C.P. 38 
G0K 1H0 St-Alphonse, Que. G0C 2V0 
Tel.: (418) 722-4409 Tel.: (418) 388-5424 
 Fax: (418) 388-2907 
 

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. 

Table 1. Plantability produced by the various treatment combinations in the study 
 Site conditions  Plantability (%) 
 Timber salvage Saplings  Adequate Marginal Inadequate 
Scarification plus V-rake Yes No  93 7 0 
 Yes Yes  73 15 12 
Crushing plus scarification Yes Yes  97 3 0 
Crushing, scarification, plus V-rake No No  74 14 12 
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