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EXECUTIVE SUMMARY 
 
In 2006, the Ministry of Environment, Cariboo Region, initiated a project to evaluate wildlife 
tree retention practices on large cutblocks greater than or equal to 100 hectares (gross block 
area) associated with Mountain Pine Bark Beetle harvest. The project was carried out in the 
Quesnel, Central Cariboo, 100 Mile House and Chilcotin Forest Districts. The purpose of the 
project was to determine if wildlife tree patches and wildlife tree retention practices are 
providing the range of habitats for those species dependent on wildlife trees and if those 
practices are consistent with the direction or guidance provided by the Ministry of Forests 
under the Forest Practices Code of BC Act and in consideration of the Cariboo-Chilcotin 
Land Use Plan.    
 
A random sample of 20 post-harvest cutblocks for the Quesnel, Central Cariboo, Chilcotin 
and 100 Mile House Forest Districts was generated by the Data and Quality Management 
Section of the Forest and Range Evaluation Program (FREP) using harvest date (cutblocks 
harvested between 2003 and 2005) and cutblock size (greater than 100 hectares of gross area) 
as the selection criteria. The random list was generated from the population of cutblocks that 
meet the selection criteria in Reporting Silviculture Updates and Landstatus Tracking System 
(RESULTS). Of this random sample, the first five cutblocks on the district list were chosen 
for the evaluation using the protocol developed by FREP. This methodology is not designed 
as a compliance and enforcement tool.  
 
The results of the evaluation showed that the total patch retention area for the 20 sampled 
blocks was 530.4 ha. And the total gross cutblock area was 3229.4 hectares. The percent of 
wildlife tree patch (WTP) area, inclusive of dispersed retention, ranged from a low of 8% to a 
high of 65% with an average of 19%. Gross cutblock area ranged from 110.4 hectares to 
241.4 hectares. 
 
The analysis of the 20 sampled cutblocks showed some potential biodiversity strengths and 
weaknesses.  
Strengths included:  

• The most common reserve constraint was riparian areas, either on streams or wetlands 
(including non-classified drainages and non-classified wetlands). 

• The CWD volume in the harvested areas was similar to the volumes found in the 
reserves. 

• 76% of the sampled blocks had more than 1 ecological anchor per hectare. 
 
Weaknesses included: 

• No mitigation measures to reduce windthrow in the harvested and reserve areas. 
• Basal area equivalency (BAE) for the harvested areas was not as high as stated in the 

silviculture prescriptions or site plans due to windthrow.  
• Reserves on riparian areas tended to be linear with little or no interior forest condition. 
• Management zones on riparian features tended to harvested. 
• A tendency towards smaller WTPs, particularly those that are internal to the block 

boundaries. 
• Density of long pieces of CWD were greater in the patch reserves than the harvested 

area.  
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• Use of external (WTPs not adjacent to the harvested block) WTPs. 
• Utilization of immature or stagnant stands, not representative of the preharvest stand 

structure, as WTPs. 
• 500 meter guideline was not met on all of the sampled blocks. 

 
A further 40 blocks were sampled in 2007 with funding provided by the Provincial Pine 
Beetle Response group. The 2006 data will be combined with the 2007 data and the final 
report will be available in the spring of 2008. 
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INTRODUCTION 
 
British Columbia is currently experiencing the largest recorded Mountain Pine Bark Beetle 
outbreak in North America (BC Ministry of Forests and Range 2004). In 2003, the outbreak 
was already significantly larger than the last major outbreak which occurred on the Chilcotin 
Plateau in the 1980s (Wood and Unger 1996; BC Ministry of Forests and Range 2003). 
 
In response to the potential loss of timber volume, the BC Ministry of Forests and Range 
increased the annual allowable cut (AAC) in the Quesnel Timber Supply Area (TSA) and has 
uplifted the AAC in the Williams Lake and 100 Mile House TSAs. The proposed increases 
are directed at the salvage of dead trees, rather than the suppression of the beetle outbreak. 
 
The current outbreak will have a significant impact on a large portion of the pine forests in 
British Columbia (Eng et al. 2004). It will not be possible, nor desirable, to harvest all the 
affected pine stands; however, the increases beyond current level of harvest must carefully 
consider non-timber values, particularly wildlife tree retention. 
 
Poorly planned and poorly executed large-scale salvage operations have the potential to 
significantly affect wildlife tree values (Lindemayer et al. 2004): 
 

• large-scale salvage harvesting can undermine many of the ecosystem benefits of major 
disturbances; 

• removal of large quantities of potential wildlife trees can have a negative impact on 
species that require or benefit from those wildlife trees; 

• large-scale salvage logging can impair ecosystem recovery; 
• some species may not adapt to the effects of two major disturbances (mountain pine 

bark beetle infestation and large-scale salvage harvesting) in succession. 
 

In 2006, the Ministry of Environment, Cariboo Region initiated a project to evaluate wildlife 
tree retention practices on large cutblocks greater than or equal to 100 hectares (gross block 
area) associated with Mountain Pine Bark Beetle harvest. The project was carried out in the 
Quesnel, Central Cariboo, 100 Mile House and Chilcotin Forest Districts. The purpose of the 
project is to determine if wildlife tree patches and wildlife tree retention practices are 
providing the range of habitats needed by those species dependent on wildlife trees and if 
current tree retention practices are consistent with the direction or guidance provided by the 
District Managers under the CCLUP and the Forest Practices Code.  

 
The harvesting practices assessed in this project were managed under the Forest Practices 
Code of BC Act (FPC) however management is now transitioning into the Forest and Range 
Practices Act.  
 
The Cariboo-Chilcotin Land Use Plan (CCLUP) Implementation Report (February 1995) 
states a commitment to “Applying the Forest Practices Code, including riparian buffers, 
biodiversity conservation targets and wildlife habitat areas, across all zones. The development 
of a biodiversity strategy for the region is a key requirement.” Subsequently, the Biodiversity 
Conservation Strategy for the Cariboo-Chilcotin Land Use Plan (July 1996) was produced. 
The Strategy linked as much as possible, CCLUP targets and FPC guidebooks to address the 
targets of the CCLUP. 
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The Forest Practices Code Biodiversity Guidebook (Province. of B.C. 1995) provides 
suggested levels of retention for wildlife trees, based on a biogeoclimatic (see Meidinger and 
Pojar 1991) subzone analysis of total area available for harvest and the amount of area 
previously harvested without wildlife tree retention. At the time there were no legal 
landscape-unit objectives, so many forest districts relied on district manager policy or 
guidance, based on Table 20(b) of the Guidebook to help guide implementation of wildlife 
tree retention. 
 
A discussion paper entitled Forest Stewardship in the Context of Large-scale Salvage 
Operations (Eng et al 2004) was released that contained a number of recommendations for 
future harvest practices. In December 2005, British Columbia’s Chief Forester (Jim 
Snetsinger) issued guidance on landscape- and stand-level structural retention in large-scale 
mountain pine beetle salvage operations based on this document. Included were 
recommended levels of retention in salvage cutblocks of different sizes (Table 1).  
 
Table 1. Recommended proportion of stand-level retention based on opening size 

Opening size (ha) Unharvested/retained (%) 
 

< 50 10 
50–250 10–15 

250–1000 15–25 
> 1000 > 25 

 
All of the blocks sampled were either harvested or approved prior to the Chief Forester’s 
“Guidance on Landscape- and Stand-level Structural Retention in Large-Scale Mountain Pine 
Beetle Salvage Operations” (Snetsinger. December 2005). These data, therefore, represent a 
pre-guidance baseline of stand-level biodiversity on large cutblocks.  
 
METHODS 
 
A random sample of 20 post-harvest cutblocks for the Quesnel, Central Cariboo, Chilcotin 
and 100 Mile House Forest Districts was generated by the Data and Quality Management 
Section of the Forest and Range Evaluation Program (FREP) using harvest date (cutblocks 
harvested between 2003 and 2005) and cutblock size (greater than 100 hectares of gross area) 
as the selection criteria. The random list was generated from the population of cutblocks that 
meet the selection criteria in the Reporting Silviculture Updates and Landstatus Tracking 
System (RESULTS). Of this random sample, the first 5 cutblocks on the district list were 
chosen for evaluation using the protocol developed by FREP (Protocol for Stand-level 
Biodiversity Monitoring. April 28, 2006). This methodology is not designed as a compliance 
and enforcement tool. However, the data derived from monitoring cutblocks for stand-level 
biodiversity will help in understanding if the licensees are managing the forest land base in 
consideration of the Cariboo-Chilcotin Land Use Plan.   
 
The modified FREP sample design for blocks larger than 100 hectares (Addendum for Stand-
level Biodiversity Monitoring. June 28, 2006) identified the number of plots to be established 
that capture the variability of the retention on the block and identifies the size and type of 
each separate retention area but limits the time spent on the block. 
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Sampling within the harvest area was conducted using prism plots, fixed-area plots or 
complete tree counts on the whole harvest area depending on the density of any retention 
identified and the size of the trees retained. The sample intensity was 3 plots for the first 60 
hectares plus 1 plot for every 20 hectares thereafter to a maximum of 15 plots. This sample 
intensity applied to each identified stratum if there was an appreciable difference in harvesting 
practices between the strata. For example, if one stratum was clearcut and one stratum had 
dispersed retention then there would be a total of 30 plots.  If there was no difference in 
harvesting practices then all the strata were combined and sampled as one stratum.   
 
For total area of patch retention within a cutblock, the number of plots that were sampled was 
1 plot per hectare for the first five hectares and one for every 10 hectares thereafter to a 
maximum of 15 plots. Temporary, immature or small polygons (< 1 ha.) were not sampled. 
Potentially, there could be a maximum of 45 plots including 30 plots for the harvested area 
plus 15 plots in the patch retention area(s). Plot location was randomly selected (using either a 
random numbers table or the random numbers program in Excel) using the appropriate scale 
dot grid on the site map. 
 
Coarse woody debris (CWD) data was collected by establishing a 30-meter line transect (two 
15-meter legs) from each plot center. The first 15-meter leg continues on the same bearing 
from the previous plot. The second leg is at a 90° angle to the first leg.  Data for CWD 
include tree species, diameter, length, and decay class. Only diameter is used to calculate 
volume.  Length is collected as a qualitative indicator for CWD – long pieces are better for 
habitat and decay more slowly.   
 
The indicators used to assess wildlife tree retention are (from State of Cutblocks: Resource 
Stewardship Monitoring for Stand-level Biodiversity Monitoring, Densmore and Thompson 
2005.):  

 
1. Percentage area retained: The percentage of area retained as tree cover on a 

cutblock in relation to the gross cutblock area. This includes wildlife tree patches 

(WTPs) and dispersed trees and retention on the block that is not labelled as WTP, 

as long as it is anticipated to be maintained for at least one rotation. 

2. Individual patch size: Total area in hectares of each separate patch.  

3. Patch location: Patches can be either internal (completely surrounded by 

harvested area), on the edge of the block (partially surrounded by harvest area), or 

external to the block (not physically connected to the block). 

4. Presence of ecological anchors (other than veteran trees): Ecological anchors 

include hollow trees, cavity nests, wildlife trails, active wildlife tree feeding and 

large stick nests.  

5. Presence of veteran trees: An estimate of the density of veteran trees (trees that 

are significantly bigger and older than the harvested stand) for each patch on a 

cutblock. 
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6. Number of tree species retained in the harvest area: A count of the number of 

tree species remaining.  

7. Wildlife Tree Class 3+ stems per hectare: Trees classified as Wildlife Tree Class 

3–9 are dead trees, with class 3 trees having just recently died. 

8. Big, dead trees: Must be > 30 cm in diameter and 10 m in height. Wildlife Tree 

Class 3+ stems per hectare. 

9. Stems per hectare large diameter trees (all classes) > 50 cm: live or dead large 

diameter trees 

10. CWD –total volume per hectare in wildlife tree patch(es) 

11. CWD – total volume per hectare in the harvest area(s) 

12. CWD – number of pieces per hectare >10 m. long in the patch area 

13. CWD – number of pieces per hectares >10 m. long in the harvest area 

14. Presence of invasive species: Includes such species as Canada thistle, Dalmatian 

toadflax, hound’s tongue, and knapweed.  

15. Windthrow: The percentage of retained trees windthrown. 

RESULTS 

Twenty cutblocks over 100 hectares gross area in 4 forest districts (5 blocks per district) were 
sampled for the evaluation.  Of the 20 blocks that were sampled 6 blocks were in the Interior 
Douglas-fir (IDF) Biogeoclimatic Ecosystem Classification (BEC) zone, 4 were in the Sub-
boreal Spruce (SBS) BEC zone and 10 were in the Sub-boreal Pine Spruce (SBPS) BEC zone.  
  
All of the blocks sampled had some level of retention and met or exceeded the minimum 
wildlife tree retention guidelines, as per the guidance of the district managers. The guidelines 
were based on draft landscape unit information from Table 20(b) of the Biodiversity 
Guidebook (September 1995).  
 
The evaluation project commenced in June of 2006 and was completed in October, 2006. A 
total of 457.5 person hours of staff time was dedicated to the project from the Ministry of 
Environment (MoE) and Ministry of Forests and Range (MoFR) staff.     
 
Patch Retention 
 
The total patch retention area for the 20 sampled blocks was 530.4 ha. (Table 2). All of this 
retention is expected to be retained for the entire rotation (long-term retention).This is based 
on the assumption that any patch retained for wildlife, riparian, or biodiversity values, and 
identified as such on the site plan or silviculture prescription, will be maintained at least for 
the rotation for that cutblock. The total dispersed retention area is 58.5 ha (basal area 
equivalent area). 
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     Table 2. Summary of retention levels (ha.) on the 20 sampled cutblocks 

A Total gross block area 3229.4

B Total patch retention area   530.4

C Total dispersed retention area 1   58.5
¹Dispersed retention area is given as basal area equivalent area (i.e., a scaling down of the actual dispersed   area). Basal area       
equivalency converts dispersed retention to an equivalent amount of solid area retention.  

 
A comparison of the total amount of wildlife tree patch area to the gross block sizes is shown 
in Figure 1. The percent of WTP area ranged from a low of 8% to a high of 65% with an 
average of 19% for an average of 26.5 hectares of patch retention. Block 11 had the highest 
retention level percentage (69.9 hectares, 65% retention) due to the presence of two goshawk 
nests which provided the ecological anchor for the WTP.   
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           Figure 1: Wildlife Tree Patch area as compared to block area. 
 
The dispersed retention, reported as basal area equivalent (BAE) area in the harvested areas 
ranged from 0 to 10.1 hectares (<2% overall compared to gross block area). Individual trees 
can contribute to the required retention area on a basal area equivalency basis, however basal 
area does not ecologically equate to patch area. A one hectare patch containing large trees, 
shrubs or wet sites is more ecologically sound and provides more habitat value than a number 
of single trees scattered throughout a block (Biodiversity Guidebook 1995). WTPs also 
provide valuable undisturbed forest floor. Arguably, single tree retention may provide 
perching and nesting opportunities and a source of CWD.  
 
Patch Location 
  
The most prevalent reserve constraint used to determine WTP placement was riparian 
management areas, either on streams or wetlands (including non-classified drainages and non-
classified wetlands). The next most common reserve constraint was low or non-merchantable 
timber sometimes associated with very rocky ground. The use of these constraints sometimes 
dictated the location of the WTPs (see Figure 2).  Cutblocks with a least one internal patch 
represent a lower risk to biodiversity. In some cases, WTPs consisted of immature or stagnant 
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stands (stands that exhibit little or no growth) that did not appear to be representative of the 
pre-harvest stand structure. These WTPs did not exhibit the best attributes for wildlife habitat. 
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Figure 2: A comparison of WTP area and their locations in relation to the 
block boundaries.  
 

Seventy-six percent of the total area of the WTPs was located on the edge of the blocks and 
twenty-one percent were located in the interior of the blocks and three percent were located 
external (not adjacent) to the block.  

 
All of the WTPs had some level of mountain pine bark beetle infestation ranging from 20% to 
100% of the WTP depending on the level of the pine component. The infestation was also 
observed in the WTPs which consisted of immature pine stands. It is important to note that, at 
minimum, remnants of the former stand should be left behind. Therefore, the assumption can 
be made that during the planning phase and during harvest that these stands had not been 
attacked and the choice of these areas as WTPs was appropriate at the time. 
 
Patch Size 
 
Figure 3 shows the comparison, between blocks, of the size and number of WTPs. The two 
hectare “cut off” was taken from the Biodiversity Guidebook, 1995 as this is the smallest area 
that potentially could be an Old Growth Management Area (OGMA) and it also must meet the 
age and structural requirements of old seral forest. These patches can contribute to old seral 
forest requirements within the landscape unit.  
 
The number of WTPs, both internal and external, less than or equal to 2 hectares is 92 (66%) 
and those over 2 hectares is 48 (34%). These numbers indicate an overall tendency towards 
smaller WTPs particularly those that are internal to the block boundaries. Internal WTPs less 
than 2 hectares in size accounted for 87% of the total number of internal patches. The smaller 
WTPs (<2 ha.) only account for 13.6% (72.1 ha.) and those greater than 2 hectares account for 
86.4% (457.9 ha.) of the total WTP area. The habitat value of small patches is low, given that 
they are comprised entirely of edge habitat and do not have any interior forest condition. They 
are not large enough to provide a buffer for danger trees of valuable size, and most wildlife 
tree users require breeding territory that may be several hectares in size. However, small 
patches may provide some connectivity acting as “stepping stones” between the block 
reserves or unharvested stands.  
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   Figure 3: WTP sizes and number on a per block basis 

 
Ecological Anchors 
 
Another indicator that was used to determine WTP effectiveness was the presence or absence 
of ecological anchors. Ecological anchors include features such as bear dens, large stick nests, 
large hollow trees, wildlife trails, active feeding on wildlife trees or coarse woody debris and 
large trees. Some ecological anchors are relatively rare occurrences and assessors watched for 
these features as they walked the block rather than relying on plot data to indicate presence or 
absence. Ecological anchors combined with the reserve constraints can provide an indication 
of the quality of the retained area. For example, there may be a high density of large trees in 
the retained area which may indicate a good choice of a retention area. Figure 4 shows the 
density of ecological anchors per hectare of patch retention. 
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      Figure 4: Density categories of ecological anchors in 20 cutblocks 
Blocks with no ecological anchors are in the highest risk to biodiversity category for this 
indicator. Blocks with more than one or more ecological anchor per hectare of patch retention 
are of the lowest risk. The number of ecological anchors ranged from 2 to 8 per hectare of 
patch retention  
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Large Dead Trees 
 
Large dead trees (functional snags) are important habitat for wildlife tree users. The BC 
Ministry of Forests and Range has indicated that the minimum size for a dead tree to be 
functional for bird reproduction is 20 centimeters (cm) at diameter at breast height (dbh) and 
10 meters in height. Large dead tree densities were calculated from the plot data (veteran trees 
found in the plots were included in this indicator). 
 
The 30 cm dbh and 10 meter cut-off for this indicator was chosen as it met the functional dead 
tree description. Figure 5 shows the amount of Class 3 wildlife trees greater than 30 cm and 
greater than 10 meters in height from the patch and harvested area strata combined. 
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    Figure 5: Number of Class 3 Wildlife Trees > 30 cm. dbh and > 10 m. in  
                height per block. 
 
Invasive Species 
 
Data collected on the presence of invasive species showed that only 2 of the 20 sampled 
blocks had invasive species present. The distribution of the invasive species was sparse and 
located in areas of disturbed soils i.e. landings and road right-of-ways. The data did not 
indicate a concern regarding invasive plants.  
 
Windthrow 
 
Windthrow in the patch reserves and harvested areas represents a potential risk to 
biodiversity. Windthrow is not necessarily detrimental as windthrown trees do have value. For 
example, coarse woody debris inputs from WTPs are an important contribution to 
biodiversity. However, the effectiveness of a WTP, depending on the size, can be reduced 
from the loss of vertical structure if the amount of windthrow is significant. The impact to 
smaller WTPs can be more significant compared to a larger WTP. Larger WTPs can absorb a 
greater percentage of windthrow and still remain effective. Windthrow can also raise the 
concern regarding forest health. Windthrown trees if left, particularly Douglas-fir and spruce, 
may attract bark beetles and exacerbate an already significant forest health problem.  
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Table 3 provides an estimation of windthrow levels for each reserve type. The patch retention 
areas (PW, PR, and PO) had an average of 57.7% of the reserves with less than 5% 
windthrow, 22.6% with 5 – 15% windthrow, 17.7% with 16 – 30% windthrow, and 2% with 
greater than 30% windthrow. 
 
Table 3. Percent of reserve types with windthrow 
 
Reserve type¹ <5% windthrow 5-15% windthrow 16-30% windthrow >30% windthrow 
PW  60 25 9 6 
PR 63 26 11 0 
PO 50 17 33 0 
DW  45 22 22 11 
DO 50 17 17 16 
¹ PW=Patch Wildlife; PR=Patch Riparian; PO=Patch Other; DW=Dispersed Wildlife; DO=Dispersed Other 
 
The dispersed retention areas (DW, DO) had an average of 47.5% with less 5% windthrow, 
19.5% with 5 – 15% windthrow, 19.5% with 16 – 30% windthrow, and 13.5% with greater 
than 30% windthrow. 
 
Windthrow was estimated for each retention area (dispersed or patch) in a cutblock. A single 
weighted windthrow value (weighted by area) was calculated for each cutblock. Figure 6 
shows the percent of windthrown trees in the dispersed retention (reported as basal area 
equivalent area) and patch reserve strata. The Basal Area Equivalent (BAE) did not appear to 
be as high as originally stated in the silviculture prescriptions or site plans (if identified) for 
the harvested areas due to windthrow.  
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    Figure 6: Distribution of windthrow by categories in the 20 sampled cutblocks. 
 
Inter-patch Distance  
 
With the current Mountain Pine Bark Beetle epidemic, large cutblocks are becoming more 
common. It is important that these large blocks mimic the natural disturbance pattern 
associated with large natural disturbances. Retaining WTPs that are consistent with the 500 
meter inter-patch distance is one way of mimicking these disturbances. The minimum 
recommended WTP size is 0.25 hectares (Forest Practices Code Biodiversity Guidebook, BC 
Ministry of Forests 1995). 
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Inter-patch distance (the distance between individual WTPs and/or mature forest) is important 
and was originally based on territory size and dispersal requirements of wildlife (Forest 
Practices Code Biodiversity Guidebook, BC Ministry of Forests 1995). The maximum inter-
patch distance requirement of 500 meters has been recommended as a way to ensure at least 
some internal retention in larger cutblocks. This inter-patch distance was always meant as a 
maximum distance. Large natural disturbances almost always leave substantial remnants of the 
former stand behind, scattered throughout the opening, which provides important features for 
biodiversity.  
 
Figure 7 shows the number of the cutblocks sampled per forest district that met the intent of 
the 500 meter guideline for inter-patch distance. To determine if the patch reserves had met 
the intent of the 500 meter guideline, the distance was measured between the designated patch 
reserves and/or mature forest from the site plan or silviculture prescription maps. Forested 
areas on the block perimeter were considered as contributing to the guideline as per District 
Manager guidance and the Forest Practices Code Biodiversity Guidebook, BC Ministry of 
Forests 1995).    
 

0

1

2

3

4

5

6

Central
Cariboo 

Quesnel Chilcotin 100 Mile
House

No. of Blocks Sampled

No. of Blocks meeting
the 500 m.guideline. 

 
             Figure 7:  Number of cutblocks by district meeting the intent of the Biodiversity  
             Guidebook 500 meter guideline.  
 
The data shows that only 3 (15%) of the 20 blocks sampled did not meet the intent of the 500 
meter guideline. The number of blocks per district meeting the intent of the 500 meter 
guideline ranged from 4 to 5. The number of blocks meeting the 500 meter guideline poses a 
low risk to biodiversity.    
 
Coarse Woody Debris 
 
Figure 8 shows the comparison of CWD between the WTPs and the harvested areas. It was 
assumed that the post-harvest CWD volumes in the patches reasonably represented a natural 
baseline.  The post-harvest data for the harvested areas shows that, in 9 of the 20 blocks, the 
CWD volumes present in the harvested areas were higher than that found in the patch 
reserves. Coarse woody debris volumes ranged from 4.3 m ³ to 157 m ³ (average 72.7 m³) in 
the patch reserves and 15.6 m ³ to 94 m ³ (average 56.3 m³) in the harvested areas. Only five 
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silviculture prescriptions identified a CWD volume to be left post-harvest. The balance of the 
blocks sampled did not have a volume identified.  Based on this it was impossible to 
determine if the practices achieved what was intended for CWD retention. It is important to 
note that there was not much variation in piece size on the blocks. Ideally, there should be a 
wide spectrum of diameters and lengths left as CWD that represents the pre-harvest condition.   
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                   Figure 8: Comparison of CWD between the patches and the openings. 

 
Analysis of the CWD decay classes shows that 13% of the pieces were class 4, 40% were 
class 3, 36% were class 2 and 11% were class 1 in the harvested areas (see Form D in  
Appendix 1 for a description of the decay classes). Compared to the retention areas where 
30% were class 4, 26% were class 3, 24% were class 2 and 20% were class 1 (see Figure 9). 
CWD class 4 represents pieces that are the most decayed and class 1 the least. The assumption 
can be made that the CWD levels in the patch retention areas can be considered close to 
natural levels. There is a higher percentage of decay class 2 and 3 in the harvest areas versus 
the retention areas. This may be attributable to the time elapsed between harvest and sampling 
where the pieces in decay class 1 have decayed enough to be considered class 2 and the same 
for class 2 to class 3. Similarly, decay class 4 may have decayed enough to have become 
decay class 5. Decay class 5 is not measured as these pieces are in an advanced state of decay 
and have finished providing value to biodiversity (Nancy Densmore pers. com).     
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    Figure 9: Comparison of decay classes between the retention and harvest areas. 
  

The lower percentage of decay class 1 pieces indicates that a long term source of the range of 
decay classes is missing. Over time, without recruitment, CWD will disappear from the 
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openings and not last a rotation versus continual recruitment in the WTPs. Increased dispersed 
retention and more CWD left in the opening during harvesting could mitigate the risk to 
biodiversity.       

 
The abundance of long pieces of CWD is an important element of managing for biodiversity.  
Long pieces of CWD take longer to decay providing a long-term habitat element. Large 
pieces of CWD provide the greatest habitat value (Lofroth 1998). Figure 10 is a comparison 
of long pieces (>10 m.) between the harvested area and the WTPs. The data on long pieces of 
CWD shows that the number of long pieces per hectare ≥ 10 meters in length is generally 
greater in the patch retention area. Length has been chosen as the key size indicator since as 
average length increases so does the average diameter (Densmore 2007).  
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    Figure 10: Density of long pieces (≥10 m.) of CWD per hectare. 
 

Figure 11 shows a comparison in piece size of the CWD in the retention area and the 
harvested areas. On average the piece size was less in the harvested area than the patch 
retention. It is unclear whether the lack of longer pieces and variation in piece size can be 
attributed to the pre-harvest stand structure or the harvesting practices (breakage or bucking 
practices).  All the available silviculture prescriptions or site plans indicated that the CWD 
component would be made up of stems below the utilization standards. 
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DISCUSSION  
 
Based on the findings from the evaluation, the wildlife tree retention levels for the sampled 
blocks are consistent with the direction put forward by the District Managers under the Forest 
Practices Code of BC Act. The minimum requirements for wildlife tree retention have been 
met. However, this is not meant to imply that there are not risks to biodiversity. 
 
If the targets from the Chief Forester’s guidance are applied then an overall average retention 
of 15% would be expected for each block sampled. The overall retention was 19% inclusive 
of the dispersed retention areas. The lowest was 8% and the highest was 69%.  

 
The use of reserve constraints for WTPs was, for the most part, appropriate under existing 
policy or guidance from the MoFR. Riparian features (wetlands, wet sites, streams) where 
available, provided the main focus for wildlife tree retention. The next most common 
constraint was areas of rocky ground and/or low timber merchantability. The use of these 
constraints dictated where the WTPs were placed.  Seventy-four percent of the WTPs were 
placed on the edges of the blocks; twenty-four percent were located internal to the block 
boundaries and three percent external (not adjacent) to the blocks. External patches are not 
considered appropriate as they do not provide any ecological benefits to the harvested block. 
These patches are given the highest risk to biodiversity next to blocks that have no retention 
patches. In addition, the external and edge patches are not marked on the ground and may be 
susceptible to harvest.  
 
While the use of riparian features for WTP retention is appropriate, the practices in the 
riparian management zones (RMZs) could be improved. The site plans or silviculture 
prescriptions indicated that the management zones would be treated the same as the rest of the 
block. This generally meant that the RMZs were clearcut. This was particularly evident on 
features that have both riparian reserve zones (RRZs) and RMZs such as S3 streams and W1, 
W2, and W5 wetlands. If just the reserve zones are set aside as retention patches provide a 
high risk to biodiversity as they are linear and narrow in nature, provide little or no interior 
forest condition, and are subject to windthrow potentially reducing the effectiveness of the 
patch. In addition, the absence of a substantial buffer on riparian features allowed for easier 
access for cattle. Excessive use of riparian zones by cattle can reduce habitat suitability for 
fish and wildlife. 
 
Another indicator that was used to determine WTP effectiveness was the presence or absence 
of ecological anchors. The number of ecological anchors ranged from 2 to 8 per hectare of 
patch retention. Blocks with more than one ecological anchor per hectare of patch retention 
are of the lowest risk. The higher the number of ecological anchors the lower the risk to 
biodiversity. Unless it was stated in the prescription or site plan (e.g. a raptor nest or bear den) 
it was difficult to ascertain if the retention patch was placed to protect an ecological anchor or 
if the anchor came after the fact. The assumption was made that the patch was placed over an 
area to protect the ecological anchor. The best WTPs are those designed to manage for 
ecological anchors.  
 
The post-harvest data for the harvested areas shows that, in 9 of the 20 blocks, the CWD 
volumes in the harvested areas were higher than those found in the patch reserves. Overall, 
coarse woody debris volumes ranged from 4.3 m³ to 157 m³ (average 72.7 m³) in the patch 
reserves and 15.6 m³ to 94 m³ (average 56.3 m³) in the harvested areas. While the higher 
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volume of CWD in the harvest areas represents a lower risk to biodiversity, the lack of large 
pieces represents the opposite.  
 
The data on long pieces of CWD shows that the number of long pieces per hectare generally 
is greater in the patch retention areas compared to the harvested areas. This may be attributed 
to existing utilization standards and the bucking practices and breakage. A basic premise is 
that the more a harvested stand can mimic a natural stand the better it can support biodiversity 
(BC Ministry of Forests 1995). Therefore, the lack of long pieces of CWD represents a risk to 
biodiversity.   
 
Windthrow estimations ranged from 2.5 % to 37.2 % in the WTPs on a per block basis. The 
BAE from the dispersed retention areas was not as high as originally stated in the silviculture 
prescriptions or site plans (if identified) for the harvested areas due to windthrow. Windthrow 
potentially represents a higher risk to biodiversity. If there is a significant amount of 
windthrow in a WTP, in particular the smaller ones, the effectiveness is reduced. There were 
no mitigation measures noted on any of the sampled blocks even if there was an identified 
windthrow risk. 
 
The Biodiversity Guidebook and various other publications have all recommended stand-level 
retention in the form of Wildlife Tree Patches (WTPs). A maximum inter-patch distance of 500 m 
was recommended as a way to ensure at least some on-block retention in larger cutblocks. Inter-
patch distance was met on 17 of the 20 blocks. This does meet the intent of stand-level retention 
for the maintenance of stand-level biodiversity and presents a low risk to biodiversity. 
 

   Table 4: Summary of biodiversity highlights 
Trend or Indicator Good for Biodiversity Risk to Biodiversity 

3% of the blocks had 
external patches 

 Yes 

100% of the blocks 
have patch retention 

Yes  

CWD volume is 
comparable between 
patch and opening 

Yes  

Long pieces of CWD 
less common in the 
harvest area compared 
to the patches 

 Yes 

85% of the blocks met 
the 500 m. guideline 

Yes  

75% of the blocks 
have >1 ecological 
anchor 

Yes  

67% of the WTPs are 
<2 ha. 

 Yes 

20% of the blocks with 
few large trees (dbh > 
50 cm) 

 Yes 

86% of internal WTPs 
< 2 ha. 

 Yes 
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In summary, the results of this effectiveness evaluation indicate that for the blocks harvested 
between 2003 and 2005 that there is risk to the maintenance of biodiversity. 
   
A further 40 blocks were sampled in 2007 with funding provided by the Provincial Pine 
Beetle Response group.  Data from this evaluation and data collected from the 2007 sample 
will be combined to better evaluate wildlife tree retention practices in the Cariboo. The final 
report will be available in the spring of 2008.  
 
RECOMMENDATIONS 
 
Based on the findings of this evaluation, the following recommendations are provided: 
 

1. WTPs should be at least 2 hectares in size. This would allow for some        
windthrow and still maintain the integrity of the WTP. 
 

                 2. Identify more internal WTPs. External WTPs are to be avoided. 
 
3. Sanitation measures in WTPs should only be considered if a significant forest 
health issue (e.g.  Douglas fir Bark Beetle) threatens forests outside WTPs. The use 
of non-harvest methods is recommended. Salvage logging should never occur in 
WTPs leaving the standing dead trees and leaving the downed trees to contribute to 
the CWD component. 
 
4. Treat the entire Riparian Management Zone (RMZ) of all riparian 
features as a Riparian Reserve Zone (RRZ) and seek opportunities to increase 
the size where possible. 
 
5. Where moderate or high windthrow hazard exists, widen the width of the RMA 
to connect to a natural windbreak, if possible. Maintain 100% retention within the 
entire RMA unless alternative windthrow management measures are proposed. 
 
6. More attention needs to be paid to the interpatch distance. The maximum inter-
patch distance between WTPs should not exceed 500 metres and patches should be 
be scattered throughout the block.  

      
7.  Retention patches on the edges of cutblocks should be carefully tracked (at least 
in the short-to mid-term) to ensure their continued presence for an entire rotation.  

 
8. Maintain a wide range of decay and diameter classes of CWD, where they exist, 
in the harvested area. 
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Appendix 1: Field Data Collection Forms 
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Appendix 2. Stand Level Biodiversity Guidelines for the Quesnel Forest District
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Appendix 3. Example of a Forest Development Plan clause in the 100 Mile House Forest 
District 
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Appendix 4. Wildlife Tree Patch Guidelines for the Williams Lake Forest District 
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Appendix 5. Wildlife Tree Patch Guidelines for the Horsefly Forest District   
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Appendix 6. Interim Wildlife Tree Patch Guidelines for the Chilcotin Forest District 
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