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ABSTRACT 

This report provides documentation of year 2004 activities carried out at the Phillip 
Lakes study site for a lichen adaptive management project.  The primary activity was to 
re-establish vegetation quadrat locations in 4 of 6 treatment regimes where harvesting 
and site preparation were completed.  Quadrat relocation was done by installing rebar 
and plastic tags in place of the spikes and flagging that were used as pre-treatment plot 
markers.  The second goal was to establish oblique perspective overview photos for 4 
treatment regimes such that future comparisons could be made. Summaries of the 
photos are provided.  In addition, a general observation was made that conditions 
created from applying harvesting and silviculture activities matched forecasts for the 
various combination of treatments applied.   



SULYMA  RESOURCE INTERFACE LTD. 

Lichen AMP:Phil l ip Lake Permanent Sample Plot Establishment Report  ii     

 
TABLE OF CONTENTS 
 
ABSTRACT .......................................................................................................................................................... I 
LIST OF TABLES..............................................................................................................................................II 
LIST OF FIGURES ...........................................................................................................................................II 
INTRODUCTION .............................................................................................................................................3 
STUDY AREA.....................................................................................................................................................5 
METHODS...........................................................................................................................................................6 
RESULTS ..............................................................................................................................................................6 
OBSERVATION AND DISCUSSION..........................................................................................................7 
LITERATURE CITED....................................................................................................................................13 

LIST OF TABLES 

Table 1. Treatment Regime Summary...............................................................................................................5 

Table 2.  Average tree size parameters  for the Phillip Lakes and 98-Mile study areas (mean ± 1 
standard deviation). ..............................................................................................................................................7 

LIST OF FIGURES 

Figure 1. Project study area.  The Phillip Lakes area, which is the area of interest for this report is 
highlighted in yellow. ...........................................................................................................................................4 

Figure 2. Overview of the establishment of permanent quadrat locations .................................................7 

Figure 3.  Oblique photos of treatment regime 3-3. .......................................................................................8 

Figure 4.  Oblique photos of treatment regime 3-4. .......................................................................................9 

Figure 5.  Oblique photos of treatment regime 3-5. .....................................................................................10 

Figure 6.  Oblique photos of treatment regime 3-6. .....................................................................................11 



SULYMA  RESOURCE INTERFACE LTD. 

Lichen AMP:Phil l ip Lake Permanent Sample Plot Establ ishment Report 3

INTRODUCTION 

In 2001 Canadian Forest Products (formerly Slocan), Mackenzie Operations 
commenced an adaptive management research trial.  The intent of the project was to 
assess the response of terrestrial lichens to different levels and types of disturbance 
created by forestry activities (Sulyma and Wawryszyn 2001).  The first of three project 
sites was established at 98-kilometre on the Finlay Main in the Mackenzie Forest District 
(Sulyma 2002), subsequent sites were established – one in the Malaput region of the 
Vanderhoof Forest District (Sulyma 2002) and one in the Phillip Lakes area of the 
Mackenzie Forest District (Sulyma 2003a) (Figure 1).  
 
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 an overstorey 
heavily dominated by lodgepole pine and a poorly developed understorey.  In 2000, the 
year prior to the commencement of field activities for this adaptive management project, 
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 be applied at the Phillip Lakes site to provide the scope of information necessary 
to develop management objectives for pine-lichen woodlands.  The regimes were 
designed to provide: 

• a range of disturbance types (i.e. mixing, scalping, no disturbance, etc.); 
• 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 
significantly influence the development of the subsequent plant and lichen communities.  
Within treatment regime 3-1, 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 
3-5, 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.  
 
Under the activities associated with this report permanent sample markers were installed 
in 4 treatment regimes harvested in the summer of 2004.  The purpose of this report is to 
provide documentation of the methods applied and to note general observations made 
during these field activities.  Post treatment measurements have not yet been 
conducted.  These are planned for the summer of 2005. 
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Figure 1. Project study area.  The Phillip Lakes area, which is the area of interest for this 
report is highlighted in yellow. 
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Table 1. Treatment Regime Summary 

Treatment 
Regime 

Predicted 
Conditions 

for 
Lichen1 

Harvesting 
Systems2 

Harvesting 
Season3 

Site 
Preparation4 

Regeneration 
Method5 

3-1 Best WT Winter None Natural 
3-2 Good CTL Winter None Natural 
3-3 Good CTL Summer None Natural 
3-4 Moderate CTL Summer None Plant 
3-5 Worst CTL Summer Drag Scarify Natural 
3-6 Good WT Summer None Natural 

1 Predicted conditions are based on the outcomes of Bayesian models built on a combination 
of science and professional opinion. 

2  Harvest Systems:  cut-to-length (CTL) and whole-tree (WT) harvest systems are being 
compared. It is believed that the CTL systems will result in less disturbance to the organic 
mat but result in greater debris accumulations than the WT system.   

3  Harvesting Season: winter versus summer activities are being compared.  A winter snow 
pack is believed to protect the forest floor and subsequently result in less disturbance.  In 
addition winter harvesting activities are anticipated to have higher levels of debris. 

4  Site Preparation: Drag scarifying treatments are being compared to areas left untreated.  The 
drag scarify treatment is expected to create a large level of disturbance relative to un-
scarified areas. 

5  Regeneration:  The influence of stand conditions created from natural regeneration versus 
planting will be compared.  It is believed natural regeneration will result in a more open 
irregular stand structure that is less densely stocked than what would result from planting. 

 
 
 

STUDY AREA 

The Phillip Lakes site is situated approximately 50 km west of the town of Mackenzie in 
the Mackenzie Forest District (Figure 1).  It is accessed at 3 km on the P23000 Road, 
which is in turn accessed off of the North Phillips FSR at approximately 65km.  Six 
treatment regimes and a control area were established (Table 1, Figure 11).  The site 
falls within UTM Zone 10, and has general coordinates of, northing: 6170803 and 
easting: 440121.  The site falls entirely within the Williston moist cool sub-zone of the 
Sub-Boreal Spruce biogeoclimatic zone (SBS mk2) (MacKinnon et al. 1990).   
  
The area of interest falls within Natural Disturbance Type 3 as classified in the Forest 
Practices Code of BC, Biodiversity Guidebook (Province of BC, 1995). A mosaic of 
even-aged stands of different age classes characterizes this disturbance type.  The most 
common form of natural disturbance in this type is wildfire, with a mean event interval of 
125-years.  Wildfires in this disturbance type can vary in size from a few to several 
thousand hectares, leaving an intricate patchwork of different age classes and 
disturbance sizes across the landscape. 
                                                      
1 Treatment regime numbers have been designed to correspond between all tables and figures within the 
project documentation. 
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METHODS 

In September of 2004 all pre-harvest transects and quadrats in the 4 summer harvested 
treatment regimes were permanently re-established following protocols for pre-treatment 
sampling (Sulyma 2002).  The only variation between the pre-harvest surveys and 
permanent establishment of quadrat locations, was that ±0.5 m rebar was used in place 
of 0.25 m spikes.  The rebar was inserted into the ground ±0.25 m and a plastic 
identification tag was attached to the leading piece of rebar for each quadrat relative to 
the transect direction (Figure 2). 
 
The rebar was positioned to provide a fixed reference to locate the quadrat frame on and 
to provide consistency for subsequent year’s measurements.  The procedure used to 
replace the spikes for rebar was to remove the leading spike and put rebar in the exact 
position of the spike.  The second piece of rebar at each quadrat was then located by 
setting the quadrat into the desired position and inserting the second piece of rebar tight 
into the corner of the frame (Figure 2).   
 

RESULTS 

Formal measurements were not conducted on the project area; however, oblique 
perspective photo records were taken in the treatment regimes that were logged in the 
summer.  These photographs provide a tool for future comparison (Figures 3 through 6).  
Permanent photo records/plots will be established in the winter treatment regimes in the 
summer of 2005.  Detailed post harvest assessments of the organic mat and soil 
disturbance, coarse woody debris and plant community cover should also be conducted 
in all treatment regimes in the summer of 2005. 
 
Disturbance from treatment activities resulted in some impacts to the original plot 
markers (i.e. spikes).  In treatment regime 3-3, 5 out of 42 quadrats had to be re-
established from measurements.   Three quadrats were dropped from the transect, due 
to changes in the block boundary configuration, and 34 were relocated from the pins 
installed during pre-harvest activities.  In treatment regime 3-4, 5 quadrats were re-
established based on measurements and 37 were relocated from pin locations. In 
treatment regime 3-5, which appeared to have the highest level of disturbance (due to 
the scarification activity) 11 quadrats were re-established from measurements and 31 
from pin locations.  In treatment regime 3-6 only 3 quadrats had to be re-established 
from measurements, 39 were re-established by locating the original pins.  In all 
treatment regimes, pins marking each 50 m segment of the transects were located in the 
field, this provided a very good reference to make re-location measurements from. 
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Figure 2. Overview of the establishment of permanent quadrat locations 

OBSERVATION AND DISCUSSION 

The disturbances created by applying each activity in the various treatment regimes 
appeared to produce the results expected as outlined in Table 1.   
 
Treatment regimes 3-3 and 3-4 had high levels of debris oriented in rows running 
perpendicular to the road.  The debris was interspersed with open areas that still had 
good cover of Cladina spp.  One observation made in these treatment regimes was that 
the volume of debris did not look to be as high as was encountered at the 98-Mile site.  
The trees at the Phillip Lakes site were slightly small than those of the 98-Mile site 
(Table 2). This may have led to some difference on debris accumulation.  Actual 
variance between sites will be documented when post harvest measurements are 
completed at the Phillip lake site. 
 
 
 

Table 2.  Average tree size parameters  for the Phillip Lakes and 98-Mile study areas (mean ± 
1 standard deviation). 

Site Mean Height (m) Mean Tree DBH (m) Density 
Phillip Lakes 14.1± 2.5 0.153 ± 0.023 1477 ± 420 

98-Mile 17.3 ± 4.5 0.185 ± 0.027 1226 ± 405 
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Figure 3.  Oblique perspective photo summary of treatment regime 3-3. 
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Figure 4.  Oblique perspective photo summary of treatment regime 3-4. 
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Figure 5.  Oblique perspective photo summary of treatment regime 3-5. 
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Figure 6.  Oblique perspective photo summary of treatment regime 3-6.  
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The disturbance created in treatment regime 3-5 was dominated by sever mixing of 
mineral soil and surface organics.  It was expected that over the winter the mixed soils 
would settle.  This should result in a large proportion of area expressing either a scalped 
appearance, or mixed characteristics of surface soil/organic matter horizons.  This was 
the outcome experienced at the 98-Mile site (Sulyma and Alward 2004).  In general the 
scarification activity was expected to result in the worst conditions for terrestrial lichens, 
as it potentially creates conditions favourable for vascular plants.  Monitoring activities 
(over the next 3 to 10 years) will have to be completed to confirm initial speculations.  At 
the 98-Mile site the large areas of scalped ground and exposed mineral soil plus a 
relatively high abundance of lichen thalli actually appeared to be favourable for the 
lichen community.  A key question, however, is how will grasses, and other vascular 
plants, respond to the changed site conditions – will they thrive and out compete 
lichens?   
  
In treatment regime 3-6, which was the only one where a whole-tree harvesting system 
was used, as compared to a cut-to-length, the forest floor mat appeared severely 
disturbed.   Large areas of organic mat were scalped leaving patches of exposed 
mineral soil.  This result was the same as was found at the 98-mile site (Sulyma 2003b, 
Sulyma and Alward 2004).  It was also apparent that this treatment regime had the 
lowest accumulation of debris relative to the other treatments implemented at the site.   
 
The outcomes that were experienced in all treatment regimes appear consistent with 
expectations.  Follow-up activities on the 2 winter treatment areas (TR 3-1 and 3-2) and 
continued monitoring are critical steps towards the successful implementation of this 
adaptive management project.  The oblique perspective photos included in this report 
provide an overview comparison for changes that will occur into the future.  As well, they 
provide a comparison between project study sites.   
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