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INTRODUCTION 

In 2001 Slocan Forest Products, Mackenzie Operations commenced on an adaptive management 

research trial at 98-kilometre on the Finlay Main to assess the response of terrestrial lichens to 

different levels and types of disturbance created by forestry activities (Sulyma and Wawryszyn 

2001).  Pre-treatment assessments were conducted in the summer of 2001 to establish baseline 

data from which to measure change (Sulyma 2002).  Through the summer of 2002 (June through 

to September) and during the winter of 2002/03 (February and March) the treatments for 6 

different regimes were applied. 

 

Terrestrial lichens provide a critical winter food source for northern caribou.  They grow on sites 

that have a specific set of ecological conditions.  The sites generally have very coarse textured 

soils that are dry and nutrient poor.  They also have overstoreys heavily dominated by lodgepole 

pine and poorly developed understoreys.  In 2000, the year prior to the commencement of field 

data collection, workshops were held to gather information and ideas from forest practitioners 

and professionals regarding the best combination of treatments that should be tested on pine-

lichen sites.     

 

Hundreds of combinations were identified at the workshops, however, upon setting precise 

objectives it was decided that the six treatment regimes identified in Table 1 would provide the 

scope of information necessary to develop management objectives for pine-lichen winter ranges 

within areas used by northern caribou.  The regimes were designed to provide: 

• a range of disturbance types (i.e. mixing, scalping, no disturbance . . .); 
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Table 1 Summary of the project treatment regimes. 

Treatment 
Regime 

Predicted 
Conditions 
for Lichen1 

Harvesting 
Method 

Harvesting 
Season 

Site 
Preparation

Regen 
Method Results of the Treatment 

1 Best Whole-tree Winter None Natural Create small amounts of debris with little disturbance to the lichen mats and 
provide a more open canopy cover during regeneration. 

2 Good Cut-to-
length Winter None Natural Create large amounts of debris with little disturbance to the lichen mats and 

provide a more open canopy cover during regeneration. 

3 Moderate Cut-to-
length Summer None Natural Create large amounts of debris with moderate disturbance to the lichen mats and 

provide a more open canopy cover during regeneration. 

4 Moderate Cut-to-
length Summer None Plant Create large amounts of debris with moderate disturbance to the lichen mats and 

provide a more closed canopy cover during regeneration. 

5 Worst Cut-to-
length Summer Drag scarify Natural Create large amounts of debris with very heavy disturbance to the lichen mats 

and provide a more open canopy cover during regeneration. 

6 Good Whole-tree Summer None Natural Create small amounts of debris with heavy disturbance to the lichen mats and 
provide a more open canopy cover during regeneration. 

1This designation is based on the premise that no disturbance provides optimal conditions for lichen growth and regeneration. 
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• different intensities of disturbance (light to heavy); 

• different levels of organic debris accumulations; and, 

• different seedling/tree stocking patterns. 

Variation in each of these variables is expected to influence the development of terrestrial lichen 

communities in different ways (Sulyma and Wawryszyn 2001). 

 

The different treatment regimes were designed to provide a set of conditions that would control 

the development of the subsequent plant and lichen community.  Within treatment regime 1-1, a 

set of conditions was created that were presumed to be the best regarding the success of the 

terrestrial lichens.  By contrast, in treatment regime 1-5, the worst conditions were created.  All 

of the other treatment regimes were designed to fit on a gradient between the two extreme 

situations.  

 

The terms “best” and “worst” are relative based on the amount of disturbance and the conditions 

that each treatment regime is expected to create.  The best regime was to result in the least 

disturbance and have little slash (organic litter) left to accumulate on the site.  By contrast, the 

worst regime was expected to result in maximum disturbance and maximum organic inputs into 

the surface soil horizons.  

 

Post treatment measurements have not yet been conducted.  These are planned for the summer of 

2003.  The purpose of this report is to provide documentation regarding the harvesting activities 

that were applied in the summer of 2002 and the winter of 2002/03. 
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LOCATION 

The 98-Mile site is located approximately 70 km northwest of the town of Mackenzie in the 

Mackenzie Forest District of the Prince George Forest Region (Figure 1, and see Appendix 1).  It 

is situated near 98 km on the Finlay Forest Service Road, which is also at the junction of the 

Manson Forest Service Road with the Finlay.  Six treatment regimes and a control area were 

established at this site (Table 1, Figure 1).  The site falls within UTM Zone 10, and has a general 

coordinates of, northing: 6168365 and easting: 447151. The site falls entirely within the 

Williston moist cool sub-zone of the Sub-Boreal Spruce biogeoclimatic zone (SBS mk2) 

(MacKinnon et al. 1990).   

 

OBSERVATIONS 

Formal measurements were not conducted on the project area in the past year; however, 

permanent photo records were taken in the treatment regimes that were logged in the summer.  

These photographs will provide a tool for future comparison (Figures 2 through 5).  Permanent 

photo records/plots will be established in the winter treatment regimes in the summer of 2003.  

Detailed assessments of the organic mat and soil disturbance, coarse woody debris and plant 

community cover will also be conducted in the summer of 2003.  In addition, assessments to 

monitor changes in forest stand development attributes will be completed in subsequent years. 
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Figure 1 Location map of the study area.
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Figure 2 Oblique photo summary of TR 1-3 
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Figure 3 Oblique photo summary of TR 1-4 
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Figure 4 Oblique photo summary of TR 1-5 
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Figure 5 Oblique photo summary of TR 1-6
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Equipment 

A combination of equipment was utilized in each treatment regime.  Felling was done using 

Timberjack feller bunchers (Timberjack 850’s (Figure 6) and 618’s), which are tracked machines.  

Processing the trees into logs was also completed using tracked machines (CAT 320B (Figure 7), and 

Timberjack 735).  In those treatment regimes where a cut-to-length harvesting system was applied, 

Timberjack 1210’s (Figure 8) and Valmet 890’s were used to move the processed logs from the setting 

to the roadside.  In the treatment regimes where a whole-tree harvesting system was applied, skidding 

was done with a CAT D6H (tracked machine – Figure 9).  A rubber-tire skidder pulling a chain drag 

was used to scarify treatment regime 1-5. 

 

 

Treatment Regime 1-1 

Treatment Regime Parameters: winter harvest, whole-tree harvesting system, no site preparation, and 

natural regeneration. 

 

Treatment Regime 1-1 was harvested in February and March of 2003.  At the time of writing this 

report all activities had not yet been completed.  An undisturbed snow pack of ±60 cm provided 

protection to the forest floor plant community.  The snow compacted under the machines to a depth of 

approximately 30 cm.  The snow cover provided good protection to the forest floor and no exposed 

ground was evident in the portion of the study area where harvesting was complete (Figure 10).  

Because activities had not been competed on the entire treatment area, assessments of debris 

accumulation were not possible.    
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Figure 9 Processor - CAT 320B 

Figure 7 Forwarder - Timberjack 1210 Figure 6 Tracked grapple skidder - CAT D6H 

Figure 8 Feller buncher - Timberjack 850 
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Treatment Regime 1-2 

Treatment Regime Parameters: winter harvest, cut-to-length harvesting system, no site 

preparation, and natural regeneration. 

 

This treatment regime was also harvested in the winter (February).  Snow conditions were 

similar as those in treatment regime 1-1 except the depth was only ±45 cm prior to harvesting.  

Treatment activities compacted the snow to 30% of the undisturbed snow depth (±15 cm).  

Exposed ground (i.e. without snow cover) within machine tracks appeared to be <5% of the area 

of the trails.  This assessment, however, was very general in nature and is based on a 

reconnaissance of the area not on established plots.   

 

The cut-to-length harvesting system resulted in a series of parallel trails with undisturbed areas 

situated between them (Figure 11).  The debris appeared to be evenly distributed, however, due 

to the snow conditions it was not possible to accurately assess the abundance or the distribution 

of it. 

 

Treatment Regime 1-3 

Treatment Regime Parameters: summer harvest, cut-to-length harvesting system, no site 

preparation, and natural regeneration. 

 

This treatment regime was harvested in July with a cut-to-length harvesting system that resulted 

in a series of parallel trails with undisturbed ground situated between them (Figures 12 and 13).  
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Figure 11 Winter trail resulting from a cut-to-length harvesting 
system used in TR 1-2. 

Figure 13 Rows of debris interspersed with trails created with a 
cut-to length harvesting system in TR 1-3.

Figure 12 Ground view of forwarder trails resulting from a cut-
to-length harvesting system applied in TR 1-4.

Figure 10 Winter logging using whole-tree harvesting system in 
TR 1-1.  
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Within the area of the trails, some mineral soil disturbance (gouging, scalping, rutting and 

punching of debris) was present.  Within the undisturbed areas between the trails the debris 

accumulation was moderately heavy and uniformly dispersed. 

 

Treatment Regime 1-4 

Treatment Regime Parameters: summer harvest, cut-to-length harvesting system, no site 

preparation, and artificial regeneration (plant). 

 

This treatment regime was harvested in July/August with a cut-to-length harvesting system.  

Impacts were similar to treatment regime 1-3 as mineral soil disturbance within the trails was 

low and moderately heavy levels of debris had accumulated between the trails.   The difference 

between this regime and 1-3 is this regime will be planted.  Planting is scheduled for the 

spring/summer of 2003 and differences between the 2 treatment regimes are not anticipated for 

several years. 

 

Treatment Regime 1-5 

Treatment Regime Parameters: summer harvest, cut-to-length harvesting system, drag 

scarification, natural regeneration. 

 

The harvesting system for this treatment regime was the same as what was used in treatment 

regimes 1-3 and 1-4.  Likewise the harvesting had the same impact, however, the influences of 

these were mitigated by a drag scarify site preparation treatment (Figures 14 and 15).  The drag 

treatment spread the coarse woody debris evenly across the site, obliterating the evidence of   
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Figure 15 Ground view of an area that has been drag scarified. 

Figure 16 Large area on slightly rolling terrain scalped down to 
mineral soil in TR 1-6. 

Figure 14 Aerial overview of drag-scarified area. 

Figure 17 Overview of TR 1-6 which was harvested in the summer 
using a whole-tree harvesting system.
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forwarding trails.  In addition the treatment mixed the medium and fine organic debris into the 

surface mineral soil layers.  This treatment regime expresses the greatest level of disturbance out 

of all that were established at the site. 

 

Treatment Regime 1-6  

Treatment Regime Parameters: summer harvest, whole-tree harvesting system, no site 

preparation, and natural regeneration. 

 

This treatment regime was logged in July/August with a whole-tree harvesting system.  Trees 

were felled and dragged (complete with crowns) to the roadside where they were processed.  

This treatment resulted in a very “clean” setting with regards to organic debris accumulations (or 

lack of).  In some portions of the treatment regime, the organic layer was scalped off leaving 

large patches of exposed mineral soil (Figures 16 and 17).  

 

SUMMARY 
 

Harvesting and Site Preparation Activities: 

No problems were experienced implementing the harvesting and site preparation treatments at 

the 98-Mile site.  The logging contractor did not identify any concerns with implementing tasks 

and all of the treatment regimes appear to provide the variation in the results that were targeted. 

 

Snow Pack 

In the winter treatment regimes, the forest floor appears to be adequately protected by the snow 

pack.  The undisturbed snow depth under the canopy varied from 45 to 60 cm before harvesting.  
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This compacted to a layer approximately 30 cm thick in where the whole-tree harvesting system 

was used and 15 cm thick where the cut-to-length system was applied.  The snow cover during 

the winter of 2002/03 (45 cm in TR 1-2) was likely near a minimum depth to provide adequate 

protection to the forest floor vegetation when a cut-to-length system is applied. 

 

Anticipated Impacts of Winter Treatment Regimes (1-1 and 1-2): 

Treatment regime 1-1 (winter harvest, whole-tree harvest, no site preparation and natural 

regeneration):  This treatment regime was predicted to provide the best conditions for the 

subsequent development of terrestrial lichen communities.  The assigned ‘best’ rating is based 

primarily on the assumed protection provided by the snow and the subsequent lack of 

disturbance of the forest floor plant community.  Accumulations of organics in this regime are 

among the lowest in this study, which is favourable considering the long-term lichen 

development at the site. 

 

Treatment regime 1-2 (winter harvest, cut-to-length, no site prep and natural regeneration):  This 

treatment regime was predicted to provide good conditions for the subsequent development of 

terrestrial lichen communities.  The assigned ‘good’ rating is based primarily on the assumed 

protection provided by the snow and the subsequent lack of disturbance of the forest floor plant 

community.  The accumulations of organics (resulting from the cut-to-length harvesting system) 

on the undisturbed ground is anticipated to have some negative impact, however, the time frame 

associated with the impact is unknown.  Short-term impacts will consist of mortality from debris 

smothering lichen (Miege et al. 2001), however, at this site existing lichen cover is low.  Another 
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impact of organics on a site is the deleterious effects of being mixed with the mineral soil.  

Mixing in this regime is minimal and not considered a detrimental factor. 

 

Anticipated Impacts of Summer Treatment Regimes (1-3, 1-4, 1-5 and 1-6) 

Treatment regime 1-3 (summer harvest, cut-to-length, no site preparation and natural 

regeneration):  This treatment regime was predicted to provide ‘moderate’ conditions for the 

subsequent development of terrestrial lichen communities.  Using forwarders to move logs to the 

roadside was resulted in low levels of disturbance to both the organic mat and mineral soil.  The 

cut-to-length harvesting met expectations to provide the desired level of debris accumulation.  

Moderately large accumulations of debris spaced by parallel trails were left on this site.  Though 

organic matter accumulations are high and they do have deleterious effects with regards to lichen 

community development, the impacts of organic matter will likely not be noticed during the time 

frame of this study. 

 

Treatment regime 1-4 (summer harvest, cut-to-length, no site preparation and artificial 

regeneration):  This treatment regime was predicted to provide moderate conditions for the 

subsequent development of terrestrial lichen communities.  As with treatment regime 1-3, the 

lack of disturbance to the organic mat and mineral soil provides the greatest benefit to potential 

terrestrial lichen communities.  Artificial stocking patterns, through the planting of seedlings 

however, are anticipated to result in a more uniform closed canopy, having negative impacts to 

the lichen community as compared to natural regeneration.  The impacts of the regeneration, 

however, are not anticipated for several years.  The cut-to-length harvesting met expectations to 
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provide the desired level of debris accumulation.  Moderately large accumulations of debris 

spaced by parallel trails occurred on this site.   

 

Treatement regime 1-5 (summer harvest, cut-to-length, drag scarify and natural regeneration):   

The cut-to-length harvesting system implemented in this treatment regime met expectations to 

provide the desired level of debris accumulation.  Moderately large accumulations of debris 

spaced by parallel trails occurred on the site prior to the drag scarification treatment.  Drag 

scarifying resulted in the ‘worst’ regime in the study relative to lichen community development.  

A combination of debris accumulations, and the mixing of the organic mat into the surface 

mineral soil horizons are considered to result in the most detrimental scenario for terrestrial 

lichens.  “Mixing” is anticipated to create a more favourable seedbed and soil medium for 

bryophytes and vascular plants as compared to a site left in an undisturbed state.   The drag 

scarification treatment met expectations to provide the desired level of mixing.  The drag 

treatment is also expected to spread cones evenly across the site that could result in a dense 

uniform stand of lodgepole pine.   

 

Treatment regime 1-6 (summer harvest, whole-tree, no site preparation and natural regeneration):   

This treatment regime was expected to have good results with respect to the development of 

terrestrial lichen communities.  The scalping that occurred was more extensive than expected.  

Most notable was a small ridge that appeared to be continuously skidded over. This resulted in a 

large ±0.3 ha scalped area.  If this treatment were applied on a unit with undulating terrain, 

severe scalping would be an issue that would have to be considered.  Some of the mineral soil 

disturbance may create conditions suitable for the development of grasses and other herbs, 
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however, the severe scalping that occurred through this treatment regime may be too harsh for 

vascular plants to become established, leaving microsites available for terrestrial lichen 

establishment.  Very little debris was left on site and should be a favourable attribute in the long-

term as there is little build-up to result in an enrichment of the surface mineral soil horizons.  It 

will be interesting, however, to monitor how natural stocking patterns develop on the area. 

 

Future Assessments: 

Assessments remaining for the 98-km site include the year post harvesting measures associated 

with both the forest floor community development and the development of the newly established 

stand of trees.  These activities will provide the measures necessary to quantify change from the 

pre-harvest conditions as well as provide a means to monitor future change.    
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