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Interim Progress Report 
 
This progress report follows the approved work plan with provisions for 
preliminary sample planning and pre-field-season project preparations. The 
project approach, candidate field site selections, and fieldwork methodologies, 
including timing and intensity are detailed below.  Additionally, a preliminary 
review of CWD and selected taxa within pine stands of northern interior SBS 
zone is presented.  This preliminary sample plan further defines the sample 
design and study implementation process and includes candidate study site 
determinations.  
 

Project Approach 
 
This study brings together an analysis of lodgepole pine-associated plant and 
terrestrial animal species diversity in SBS pine-dominated ecosystems with an 
assessment of the influence of lodgepole pine structural retention on habitat 
values and the persistence of plant and animal communities over time.  
Together, a study on structural legacies and plant and terrestrial animal 
communities will provide information needed to document Canfor’s 
Environmental Management Systems (EMS) effectiveness for the conservation 
of biological diversity in the Prince George Timber Supply Area. 
 
This investigation of biodiversity in pine forests in the Prince George Timber 
Supply Area takes a multi-taxa approach to characterize the relative abundance 
and biological richness of the biota across the managed landscape. The 
investigation is also multi-scaled and aimed at quantifying the spatial variation in 
soils, hydrology, and natural disturbance history of the moist Interior Plateau.   
 
Measures of habitat structures in harvested areas are quantified to provide an 
operational understanding of structural retention targets for biodiversity 
habitat conservation in salvaged pine stands (PG SFMP 2006). In this study, 
standing dead trees and coarse woody debris (CWD) are used as quantifiable 
measures of habitat structure. All inventory data collected will be integrated and 
constrained to the range of BEC sub-units and variants, and linked 
operationally to the Sustainable Forest Management Plan for the Prince George 
TSA (PG SFMP 2006). 
 
One goal of this investigation of pine forests and associated habitat values is to 
define benchmarks with respect to plant and animal species diversity for 
comparison with future, as well as already harvested, regenerating and/or 
standing residual forests across the managed landscape.  
 
The focus of this study is on lodgepole pine-leading (Lp) stands from a range of 
structural stages, times since mountain pine beetle (MPB) infestation, and 
Biogeoclimatic (BEC) sub-zones. Residual forest areas with a variety of patch 
sizes, forest stand compositions, and habitat structures are included.  
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Selected taxa for investigation are: forest songbirds, woodpeckers, owls, small 
mammals, and understorey plant communities.  Natural pine stand-associated 
levels of coarse woody debris (CWD) will also be quantified with a focus on late-
seral stage forest definitions.  
 

Objectives 
 
With respect to conservation of biodiversity values in harvested landscapes, the 
overall objectives of this project are: 
 

1. Gather baseline data on selected taxa in pine stands (small mammals, 
forest songbirds, woodpeckers, owls, and plants) of various site types, 
ages and structural composition;  

2. Develop plant and wildlife habitat ratings of pine stands of various site 
types, ages, and structural composition;  

3. Assess the impact of the MPB infestation and large-scale salvage 
operations on habitat use and species richness of plants, selected wildlife 
species and levels of CWD; 

4. Evaluate the conservation effectiveness of late-succession forest 
retention on species abundance and richness across the harvested 
lodgepole pine landscape; and, 

5. Establish CWD benchmark data (volume and/or pieces/ha, piece size, 
decay class) for various forests in the NDT2 natural disturbance units 
/sub-units. 

 

Manning, Cooper and Associates Ltd.            Preliminary Sample Plan Pine Biodiversity Investigations 4



 
 

Preliminary Sample Plan 
 
The proposed approach utilizes a stratified sampling protocol that 
accommodates spatially explicit replication of the sample population at the stand 
and landscape-levels.  Pine stand replicates are defined by site type (dry and 
mesic BEC variants), and successional stage of stand development (recently 
harvested to late seral stage retention) (Table 1).  
 
Focal BEC variants in the Fort St. James FD (Supply Block C) are: SBSmk1, 
SBSmc2, and SBSdw3; and in Vanderhoof FD (Supply Block D): SBSmc3, 
SBSmc2, SBSdw2, SBSdw3, and SBSdk. In the Prince George FD (Supply 
Block E and H), study sites will be selected for purposes of establishing 
benchmark data for additional late successional forests of the Prince George 
TSA. 
 
Table 1. Sample matrix of pine-leading study site types and treatment replication 
Sample stand site 
types 

Early Seral 
(<20yrs) 

Mid. Seral 
(20≥70) 

Late Seral 
(70+ yrs) 

Retention 
areas (70+) 

 
Dry (SBSdk, dw2, 
dw3) 

5 5 5 5 

Mesic (SBSmk1, mc2, 
mc3) 

5 5 5 5 

 
 
Five sites, each representing one of four treatments, in both dry (SBSdk, dw2, 
and dw3) and moist (SBSmk1, mc2, and mc3) sub-zones will be included into the 
Pine Biodiversity Investigations of the Prince George TSA.  
 
The four treatments chosen for investigation represent the temporal variation 
present across the managed landscape. Early seral sites are those stands less 
than 20 years in age; mid-seral are stands 20 to less than 70 years; and, late 
seral stands represent forests 70 years and greater in age. Retention areas may 
be represented by Biodiversity Reserves (wildlife tree patches and riparian 
reserve areas), ungulate winter range, and old growth management areas where 
available. 
 
In addition to pine sample stands identified above, coarse woody debris (CWD) 
benchmark study sites will be represented by late-seral stands of the ICHvk2, 
ESSFwk2, SBSwk1, and SBSvk1 sub-zones and variants (Table 2). CWD 
structure (quantity and quality) will be measured in late succession forest stands, 
including non-pine-leading natural disturbance sub-units. Associated levels of 
CWD will define the baseline dataset for benchmark comparisons with identified 
habitat retention targets for BEC sub-zones (PG SFMP 2006).  
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Table 2. Baseline CWD definitions in late seral stage forests  
Habitat survey of: BEC site 

type 
Sub-zone 
variants 

Sample 
stands 

Total sites

 
CWD benchmark data SBS dry 

SBS mesic 
SBS wet 

dk, dw2, dw3 
mk1, mc2, mc3 

wk1, vk1 

5 
5 

10 

10 
10 
10 

 ESSF wet 
ICH v.wet 

wk2 
vk2 

10 
10 

10 
10 

 
 
In additional to the five late seral pine-leading stands (SBS dry and mesic) 
described in Table 1, a further five replicates will be assessed in SBS dry and 
SBS mesic site types to equal a total of 10 sites for each BEC site type.  

Candidate Site Selection 
 
Spatially explicit candidate sites are being identified through a coarse filter 
analysis of Predictive Ecosystem Modeling (PEM), Vegetation Resource 
Inventory (VRI) and harvest block status datasets provided by Canfor Ltd. 
 
All three digital data sets are being utilized to identify representative pine areas 
within the Moist Interior Natural Disturbance Unit and to determine potential sites 
for investigation. Geographic Information System (GIS) data queries include the 
pine-leading treatment types of: 1) < 20 years; 2) 20 < 70 years; and, 3) 70+ 
years of age. Candidate sites definitions will be further delineated with respect to 
MPB-infestation data obtained from the Ministry of Forest and Range for Fort St. 
James, Vanderhoof and Prince George Forest District offices (Manning, Deans 
and Rowe 2005). 
 
The next step in the candidate site selection process is to utilize location data 
provisions to cross-reference candidate sites with harvest data and determine the 
status of identified blocks. In order to maximize cost effectiveness of data 
collection, all study sites with inadequate road access will be excluded from 
identified candidate sites. Further delineations of candidate sites, based on site 
visits and ground-truthing of digital data, will be completed in early May 2006.  
 

Methodologies 
 
Once candidate sites are located and stand appropriateness verified for inclusion 
into this study, plots will be established, ground photographs will be taken, and all 
field site waypoint data will be digitally mapped using provincial standard 
mapping methodologies and described using Terrestrial Ecosystem standards 
(RIC 1998a; MoE 1998). Additional location data including field orientation and 
navigation will be recorded to allow efficient revisitation of all study sites. 
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Data obtained on all selected taxa will be integrated at the stand level using a 
one hectare study plot. Study sites will be located ≥100 m from habitat 
boundaries. A suitable tie point will be chosen in the field and marked with ribbon 
or aluminum tags, stating the bearing and direction to the plot centre. The crew 
will navigate to the plot centre and the coordinates of this location will be 
determined using a GPS. Metal bars, pushed below ground, will mark an 
integrated plot centre. Each study plot will be 100m x 100m and will be 
subdivided into four quadrants and the edges will be delineated with ribbon to 
assist with the location of vegetation plots and animal trapping grids. 
 
In attempt to maximize the value of data collected during this study Resource 
Inventory Committee Standards will be utilized throughout and data collection 
methodologies have been coordinated with Timberline and Alpha Wildlife where 
possible. 
 
Field surveys and assessment methodologies, as discussed below, will be 
conducted predominantly between early May and late August, 2006; additional 
late winter owl surveys will be completed in (Feb/Mar) 2007.  

Vegetation Resources Inventory 
 
Assessment of forest habitat and stand structure components will include typical 
forestry mesuration techniques (e.g., canopy composition, age, height, and 
diameter at breast height). Habitat elements for wildlife such as understorey 
forest structure and ground cover classification will also be recorded. Standing 
dead wood (snags) and CWD measurements (see CWD sampling methods 
below) as well as shrub and herb-layer plant species richness and abundance 
will be quantified (RIC 1998b).   
 
Plant species assemblages will be assessed using Vegetation Resource 
Inventory Ground Sampling Procedures (RIC 2004) and the Plant Indicator Guide 
for Northern British Columbia: Boreal, Sub-Boreal, and Subalpine Biogeoclimatic 
Zones (Beaudry et al. 1999).  Ecosystem plots will be established within the one 
hectare study plot. 
 
Standard field cards will be utilized to collect accurate information about plants 
species composition. Shrub, herb and moss-layer cover by species and 
substratum will be recorded and site classifications, Biogeoclimatic units and site 
series, and soil moisture regime will be identified using site and soil features 
within fixed radius plots. An evaluation of slope gradient, aspect, meso slope 
position, and succession interpretations will be completed using the full one 
hectare study plot. 
 

Coarse Woody Debris Inventory 
 
All CWD field data will be collected to current RISC standards using Vegetation 
Resource Inventory (VRI) Ground Sampling Procedures (RIC 1998b; RIC 2004). 
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These techniques involve standard measures for CWD piece size and log decay 
class. Piece size information readily converts to CWD volume, permitting 
ecosystem comparisons year to year and pre- and post-harvesting. Log decay 
class as well as standing dead wood information provides information about 
CWD decay dynamics and recruitment, and can also be compared between 
sampling strata. 
 
The following CWD attributes will be measured and recorded on VRI field cards: 
 
Plot number; 
Date sample collected; 
BEC zone, sub-zone and site series; 
Natural disturbance unit; 
CWD tree species (where discernable); 
CWD diameter (cm) at base and point of intersection with transect; 
CWD length (m); 
CWD tilt angle (degrees); 
CWD % decay class 1; and, 
CWD decay class other (Appendix X); 
 

Forest Songbird Inventory 
 
Songbird presence and relative abundance will be determined using standard 
Inventory Methods for Forest and Grassland Songbirds (RISC 1999a). Variable 
radius point count surveys, located in harvested and unharvested areas will have 
75m and 200m radii. Point count surveys of breeding birds will be conducted with 
equal and systematic effort in pine stands of variable sizes, compositions, ages 
and levels of MPB infestation.  
 
All surveys will be conducted between 23 May and 7 July, 2006. See Appendix 1 
for the list of all potential songbirds within the study area. 
 
Songbird surveys will commence just prior to sunrise and be completed by 
8:30am each day. Each survey will last for 8 minutes and bird species data 
(including age, sex and activity) will be recorded in three time intervals: 0-3, 3-5 
and 5-8 minutes. All birds encountered will be determined and estimated 
distance from the plot centre to each bird will be recorded as accurately as 
possible. 
 

Woodpecker Inventory 
 
Woodpecker inventories will be conducted consecutive to songbirds surveys 
daily. Woodpecker presence/absence and relative abundance at point count 
stations will be determined utilizing call playback methods. Standard Inventory 
Methods for Woodpeckers will be followed and include field sign detection 
surveys (RISC 1999b).   
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Woodpecker surveys will be conducted from 8:30am to 12pm daily from 23 May 
to 15 June, 2006. See Appendix 1 for the list of all potential woodpeckers within 
the study area. 
 

Small Mammal Inventory 
 
Surveys of small mammals (using live trapping grids) will follow standardized 
Inventory Methods for Small Mammals (RISC 1998c).  Sherman box traps will 
be utilized and data on relative abundances will be obtained prior to breeding 
phases of the small mammal lifecycle. Since live trapping methods are being 
utilized Live Animal Capture and Handling Guidelines for Wild Mammals, Birds, 
Amphibians and Reptiles will be followed (RIC 1998d). Trapping will occur 
between 15 May and 12 July, 2006. See Appendix 1 for the list of all potential 
small mammals to be encountered within the study area. 
 

Owl Inventory 
 
Call playback surveys for resident forest owls would adhere to species 
specific Inventory Methods for Raptors (RISC 2001). Owl surveys will be 
conducted using call playback methods will be completed during February and 
March 2007. See Appendix 1 for the list of all owl species potentially encountered 
within the study area.  
 

Data Analysis 
 
Univariate and multivariate statistical analyses will be completed on data 
obtained within this study. Species richness indices and calculated mean 
abundances will serve as main measures for comparisons. Nonparametric tests 
(e.g., Kruskal-Wallis one-way analysis of variance), as well as simple regression 
and correlation tests on various stand variables will be used to compare among 
treatments and replicates and utilize SigmaStat 3.0 software. All statistical tests 
will be conducted at the 0.05 level of significance.  
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Project Schedule 
 
The project will commence immediately upon signing of contract. All field 
sampling will be conducted between early May and late August 2006, with the 
exception of forest owl surveys, which will be conducted in Feb-March 2007.  
 

Task Date Description 
   
 

Interim 
Progress 

Report and 
Preliminary 

Sample Plan 

 
18 April 

2006 

 
Design field program and sampling plan  
Detail field methods and measurement variables  
Identify timing and intensity of fieldwork 
Identify candidate sites (digital maps, BEC unit, forest cover 
and harvest history information) 
 

Study site 
verification 

May 1 – 15th 
2006 

Field site visit and verification of candidate site selections 
Delineating study site plots 

 
Data 

Collection 
Fieldwork 

 
15 May – 
 25 Aug. 

2006 

 
Conduct songbird and woodpecker surveys, small mammal 
trapping, plant community assessments, and CWD and 
stand structure data collection. 
 

 
Data Analysis 

 
Oct – Dec. 

2006 

 
Prep. draft report summarizing lit. review and field work 
results, along with preliminary management guidelines 
recommendations 
 

Progress 
Report 

On/before 
Jan. 31/07 

Preliminary results and management recommendations 

Data 
Collection 
Fieldwork 

12 Feb – 23 
March, 2007 

Conduct owl surveys 

Final Report 31 March 
2007 

Submission of 2006/2007 pine investigations final report  
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 Field Safety Plan 
 
All MCA staff persons will meet Workman's Compensation Board requirements 
for industrial first aid (e.g., Occupational First Aid Level 1 with Transportation 
Endorsement). All MCA staff have, or will have received, standard MCA safety 
plan information on safe operation of 4x4 vehicles, proper use of field radios (for 
check-in, check-out procedures), bear awareness procedures, and first-aid and 
field evacuation procedures.  
 
While in the field, MCA crew members will carry a portable radio pre-
programmed with local forestry channels, a satellite phone (only if in a remote 
location beyond radio range), at least 1 canister of bear spray, a portable first aid 
kit and a WCB endorsed first aid kit (in the truck), truck gear (shovel, axe, spill-
kit, fire water pump can), and suitable personal gear (hardhat, caulk boots). 
 
A daily field check-in/check-out procedure will be confirmed with the client prior to 
commencement of any field work. 
 

Proponent Insurance 
 
Manning Cooper and Associates’ WCB registration number is 591863.  Our 
company carries Comprehensive General Liability business insurance with 
Encon Group Inc. (Policy No. SGL080340), to a maximum of $2 million.  
MCA also carries Professional Liability Errors and Omissions insurance (Policy 
No. SRD080340) to a maximum of $1 million and Forest Fire Fighting Expenses 
insurance (Policy No. SGL080340, Certificate No. 091BL) with Encon Group Inc. 
Our local insurance agent is Morris and Mackenzie Inc., Vancouver, BC. 
Telephone (604) 669-5848. 
All MCA vehicles carry standard ICBC insurance and liability insurance of $2 
million. 
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Appendix 1. Forest dwelling vertebrates within the study 
area (adapted from Bunnell et al. 2004) 
TAXA - Common Name G1 E2 M2 L2 Edg. 3 Int.4
       
SONGBIRDS       
Olive-side Flycatcher Y    Y  
Western Wood-Pewee Y      
Pacific-slope Flycatcher    Y   
Yellow-bellied Flycatcher   Y    
Alder Flycatcher   Y    
Least Flycatcher  Y     
Hammond’s Flycatcher    Y   
Dusky Flycatcher  Y     
Say’s Phobe  Y   R+  
Eastern Kingbird  Y   Y  
Northern Shrike Y      
Red-eyed Vireo  Y     
Warbling Vireo  Y     
Cassin’s Vireo   Y    
Steller’s Jay   Y Y   
Gray Jay   Y Y   
Clark’s Nutcracker    Y   
Black-billed Magpie Y    R+  
Common Raven    Y   
American Crow Y    Y  
Violet-green Swallow  Y   Y  
Tree Swallow  Y     
Black-capped Chickadee Y    R+  
Mountain Chickadee    Y   
Boreal Chickadee    Y   
Red-breasted Nuthatch    Y   
White-breasted Nuthatch    Y  Y 
Brown Creeper    Y  Y 
House Wren Y    Y  
Winter Wren Y      
Golden-crowed Kinglet    Y  Y 
Ruby-crowned Kinglet    Y   
Townsend’s Solitaire Y     Y 
Mountain Bluebird Y    Y  
Varied Thrush    Y  Y 
American Robin Y    Y  
Veery   Y    
Swainson’s Thrush Y      
Hermit Thrush Y     Y 
Bohemian Waxwing Y      
Cedar Waxwing Y      
TAXA - Common Name G1 E2 M2 L2 Edg. 3 Int.4
Orange-crowned Warbler  Y     
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Tennessee Warbler Y      
Nashville Warbler   Y  R+  
Yellow Warbler  Y     
Chestnut-sided Warbler Y    Y  
Magnolia Warbler   Y Y Y  
Yellow-rumped Warbler  Y   R+  
Townsend’s Warbler Y      
Blackpoll Warbler Y      
Black-and-white Warbler   Y    
American Redstart  Y Y    
Ovenbird   Y    
Northern Waterthrush  Y     
MacGillivray’s Warbler  Y     
Common Yellowthroat  Y   Y  
Wilson’s Warbler  Y   Y  
Western Tanager    Y   
Black-headed Grosbeak   Y   Y 
Rose-breasted Grosbeak   Y    
Lazuli Bunting  Y     
American Tree Sparrow  Y     
Clay-coloured Sparrow  Y     
Chipping Sparrow  Y     
Golden-crowned Sparrow  Y   R+  
White-throated Sparrow  Y Y    
White-crowned Sparrow Y    Y  
Fox Sparrow Y      
Song Sparrow  Y   Y  
Lincoln’s Sparrow  Y   R+  
Dark-eyed Junco Y      
Brown-headed Cowbird Y    Y  
Rusty Blackbird Y      
Evening Grosbeak   Y Y   
Purple Finch    Y Y  
Red Crossbill    Y   
White-winged Crossbill    Y   
Common Redpoll Y      
Pine Siskin Y      
       
WOODPECKERS       
Red-breasted Sapsucker   Y Y   
Yellow-bellied Sapsucker    Y   
Downy Woodpecker    Y   
Hairy Woodpecker    Y Y  
Three-toed Woodpecker    Y Y  

 
TAXA - Common Name G1 E2 M2 L2 Edg. 3 Int.4
Black-backed Woodpecker    Y   
Northern Flicker Y    Y  
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Pileated Woodpecker    Y Y  
       
OWLS       
Long-eared Owl Y    R+  
Great Horned Owl    Y R+  
Barred Owl   Y Y  Y 
Great Gray Owl    Y R+  
Northern Saw-whet Owl   Y Y   
Northern Pygmy Owl   Y Y Y  
Northern Hawk Owl    Y   
       
SMALL MAMMALS       
Common Shrew Y      
Pygmy Shrew Y      
Dusky Shrew Y      
Southern Red-backed Vole    Y  Y 
Brown Lemming  Y     
Long-tailed Vole  Y     
Meadow Vole  Y     
Heather Vole  Y   R+  
Northern Bog Lemming  Y     
Bushy-tailed Woodrat Y    Y  
Deer Mouse Y    Y  
Meadow Jumping Mouse  Y     
Western Jumping Mouse  Y     
       
1 G = generalist species, showing little response to seral stage; 
2 Species that favor particular seral stages are designated “E” (early), “M” (middle), and “L” (late); 
3 Y = edge species that demonstrate preference to edge (p<0.05); R+ = species that respond 
positively to edge (not statistically evaluated); 
4 Y = forest interior species, statistically demonstrated to avoid edge (p<0.05). 
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Appendix 2. Literature review summary with abstracts of 
related research projects in the Prince George TSA    
 
Clark, D.F., D.D. Kneeshaw, P.J. Burton, and J.A. Antos. 1998. Coarse woody 

debris in sub-boreal spruce forests of west-central British Columbia. Can. J. 
For. Res. 28: 284.290 (1998).  

 
Summary: Studied the amounts of CWD and snags in SBS coniferous stands 
that ranged from 11-343 years old.  Most stands are fire initiated and input from 
the predisturbance stand is critical in controlling the amounts and characteristics 
of CWD within young stands. Log volume declines from over 100 m3/ha in young 
stands (0-50 years) to just over 60 m3/ha in stands from 51 to 200 years old, and 
then increases to greater than 140 m3/ha in the oldest (>400-year-old) stands. 
Mean snag basal area is highest (31.6 m2/ha) in young, post-fire stands, 
decreases to a very low value (2.0 m2/ha) in stands 51-100 years old, and then 
reaches a second maximum (12.1 m2/ha) in stands that are 201-250 years old; it 
declines slightly in very old stands. The high snag basal area in stands 201-250 
years old coincides with the successional transition from lodgepole pine to stands 
dominated by subalpine fir and interior spruce hybrids. 
Applicability: High. 
BEC Zones: SBSmc. 
Area: Western edge of the Nechako Plateau in west-central British Columbia. 
Time Period: Pre-2000. 
Methodology: A total of 71 stands were sampled; within each of the stands, a 
single 30 x 30 m square plot was located within a relatively homogeneous area. 
Stand age was determined by taking increment cores from at least 10 overstorey 
trees in each sampled stand and assigning the stand age to equal the oldest tree 
that was no more than 10 years older than another tree. That is, isolated 
veterans or survivors of the previous wildfire were not used to assign stand age. 
Diameter at breast height (DBH) was recorded for all dead trees (snags) >1.3 m 
in height in all plots, and snag heights were determined in the intensive plots 
using a clinometer. The species of snag was determined when possible. For all 
intensively sampled plots, the hardness (as described below), top condition 
(intact or broken), and percent of bark remaining on the stem were also recorded. 
Volume for different tree species (snags) was calculated for the intensive plots 
using equations derived by the British Columbia Forest Service (1976). 

The volume of fallen logs in all stands was determined using the plot 
perimeter as an intercept line and recording the diameter of each piece greater 
than 5 cm that was intercepted by the 120 m of transect. Volume of logs was 
calculated using the equation developed by Van Wagner (1968, 1982). The 
extent of decay was estimated by inserting a chaining pin into each piece at the 
intersection point, and the log was assigned to one of three categories (similar to 
those described by Lambert et al. (1980) and Lang and Forman (1978)): (1) hard 
- if the probe was unable to penetrate the piece; (2) medium - if the probe 
penetrated the piece but there was obvious resistance in either the inner or outer 
portions; and (3) soft - if the probe easily penetrated all portions of the piece. 
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Fourteen plots were intensively sampled. Line-intercept measurements were 
made on the perimeter, and all log pieces >1 m long found in the plot were also 
counted, recorded by their mode of falling (uproot, snap, or unknown), and 
mapped at a scale of 1:100. The length and diameter (basal or at both ends if 
broken) of each log was measured and served as the basis for estimating the 
projected area of the individual logs. Log maps were then used to determine the 
projected area of logs per plot and the size and number of log clusters per plot. A 
cluster is defined as a group of logs within the plot in which all logs are in contact 
and serves as a measure of microhabitat continuity. 

The decomposition stage of all logs >5 cm in diameter was recorded using 
the following classes (Fogel et al. 1973; Maser et al. 1979): (i) bark intact, twigs 
<3 cm diameter retained, an intact texture, a round shape, and the log is elevated 
on support points; (ii) bark intact, no twigs, the bole having an intact to partly soft 
texture, a round shape, and the log is elevated on support points but sagging 
slightly; (iii) a trace of bark, no twigs, hard and large pieces, a round shape, and 
the log is sagging near the ground; (iv) no bark or twigs, small, soft, blocky 
pieces, a round to oval shape, and the log is on the ground; (v) no bark or twigs, 
a soft and powdery texture, an oval shape, and all of the log is on the ground. 
CWD and WLT Densities: WLT - Mean basal area of snags by age-class 
showed a bimodal distribution with increasing stand age (Fig. 1a). Two 11-year-
old stands had the highest basal area of snags recorded, with 34.6 and 28.7 
m2/ha. In contrast, four 60-year-old stands had a very low snag basal area, less 
than 2 m2/ha for each stand. Following the very low mean basal area in the 51-
100 year age-class, mean basal area of snags increased again and reached a 
value of 12 ± 1.9 m2/ha (mean ± SE, here and throughout) in the 201-250 year 
age-class. With further increases in stand age, snag basal area tended to 
decrease slightly. 

Snag density followed a bimodal distribution over stand age (Fig. 1b). 
Mean snag density was greatest in the 0-50 year stand age-class, reaching 
values near 3000 stems/ha, and then dropped sharply to just over 500 stems/ha 
in the 51-100 year age-class. Subsequently, mean snag density increased to a 
second maximum (1049 ± 491 snags/ha) and showed the highest variability 
among stands in the 201-250 year age-class. Snags in the 6-20 cm DBH size 
class represented the largest proportion of all snags in each age-class. Mean 
snag density in the 21-35 cm DBH size class was over 275 stems/ha in the 
youngest stands (0.50 years), decreased to less than 25 stems/ha in the 101-150 
year age-class, then increased to over 50 stems/ha in the remaining age-classes. 
Mean snag density in the >36 cm DBH size class reached a maximum value of 
20 stems/ha in the 201-250 age-class. 

The characteristics of snags in the 14 intensive plots were also quite 
variable, and trends with stand age were not clear (Table 1). Similar aged stands 
such as the 124- and 127-yearold stands differed greatly in snag density (78 
versus 500 snags/ha, respectively). On average, over 70% of snags were 
covered by bark, were still hard, and still had branches, indicating that these 
features are relatively fixed attributes of snags over the full range of stand ages. 
The mean number of snags with a broken top across all stand ages was 1.9%, 
indicating that most snags were intact in these forests. 
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Stands in the 0.50 year age-class had the highest mean snag basal area 
and mean snag density, which is clearly the legacy of the pre-fire stand (Figs. 1a 
and 1b). As a result of falling of the fire-killed snags, mean snag basal area and 
density dropped sharply in stands of the 51-100 age class. The abrupt decrease 
in density of 21-35 cm DBH snags from the 0-50 to 51-100 age-class provides 
additional evidence that almost all snags from the previous stand had fallen 
within 50 years after the fire. 
CWD - Mean log volume for the 71 stands grouped by 50-year age-classes 
showed a u-shaped distribution with increasing stand age (Fig. 1c). Stands in the 
0.50 year age-class had a mean log volume over 100 m3/ha and had the highest 
mean volume of logs in the hard decay class, over 74m3/ha (Fig. 1c). Mean log 
volume decreased to less than 70 m3/ha for the next three age-classes, up to 
200 years, after which log volume increased steadily to a value of 143 m3/ha in 
the oldest stands (>400 years old). Mean log volume in the hard decay class 
increased fairly steadily after the low in the 51-100 year age class; however, 
changes in the soft and medium classes were less pronounced. 

In contrast with the abrupt drop in snag basal area from the first (0.50 
years) to the next age-class, log volume declines only slightly. However, the 
general pattern of change in logs and snags with time is similar except that log 
volume continues to increase and not drop after 250 years. Therefore, in a 
managed landscape where stands were consistently harvested at ages of 80 to 
120 years, CWD volumes would be low because of the limited input from the 
current stand and reduced legacy from the previous stand. 
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Densmore, N., J. Parminter, and V. Stevens. 2004. Coarse woody debris: 

Inventory, decay modelling, and management implications in three 
biogeoclimatic zones. BC Journal of Ecosystems and Management 5(2):14–
29. URL: www.forrex.org/jem/ 2004/vol5/no2/art3.pdf 

 
Summary: Provides post harvesting cutblocks CWD levels for four BEC variants 
and compares them to estimated pre-harvesting CWD levels. Calculates decay 
rates to determine CWD volumes in post-harvested cutblocks at the end of 90 
year rotations. Current CWD volumes left in cutblocks would be 1-15% of natural 
CWD levels by the end of the 90 years period. 
Applicability: High. 
BEC Zones: SBSmk1, IDFdm2, ICHdw, ICHvk2/wk3. 
Area: Northern and Southern Interior Forest Regions 
Time Period: Pre-2000. 
Methodology: A significant criterion for choosing sample cutblocks was 
accessibility by road. Beyond that, cutblocks were chosen randomly. The total 
number of cutblocks sampled (163) was dictated by available funding. The line 
transect method (Van Wagner 1982) was used to assess the types and amounts 
of dispersed CWD. Two plots were established by randomly choosing points from 
a 100-m grid overlain on the cutblock. Each plot consisted of three 50-m spokes 
emanating from a common point with an equal angle between the spokes. 
Measurements were taken on all pieces of deadwood on the line transects that 
were greater than 7.5 cm in diameter at the intersection point. This procedure 
was derived from the Vegetation Resources Inventory coarse woody debris 
methodology (B.C. Ministry of Sustainable Resource Management 2002). 

Data collected for each piece of CWD included: tree species; length class 
(the 2000 field season used length classes of: LC1 < 6 m, LC2 6–12 m, LC3 12–
18 m, LC4 18–24 m, LC5 > 24 m; the 2001 field season split3 LC1 and therefore 
had the following classes: LC1 < 3 m, LC2 3–6 m, LC3 6–12 m, LC4 12–18 m, 
LC5 18–24 m, LC6 > 24 m); diameter at transect crossing; tilt angle (away from 
the horizontal); and decay class. 
Landing Piles and Spot Accumulations - Surveys included a separate 
assessment of CWD piled at roadsides, on landings, and in spot accumulations 
within the cutblocks. The residue and waste survey methodology was used for 
assessing piles (B.C. Ministry of Forests 2002). Landing piles and spot, or strip, 
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accumulations were measured to determine the amount of CWD that could 
potentially have been dispersed in logged settings. The partial sampling of 
accumulations was allowed for; therefore, single piles may have been only 
partially measured, and (or) measurements may have only been completed on a 
random subsample of the total number of accumulations. Partial sampling was 
necessary for safety reasons, or to allow completion of sampling during a 
reasonable time frame. 

All (or a partial sample of) CWD pieces greater than 10 cm in diameter 
and less than 3.0 m long in the piles and accumulations were tallied, and the 
following parameters recorded: tree species; decay class; large- and small-end 
diameters; and length of portion of CWD piece greater than 10 cm in diameter 
(estimated or measured). The total volume of CWD in piles and spot 
accumulations was calculated, with some prorating to account for partial 
sampling. The nature of sampling complex CWD accumulations, coupled with 
safety considerations for survey crews, resulted in poorer accuracy for these 
volume calculations. In addition, many of the landing piles had been burned 
before they could be sampled. Although uncertainty surround these data, they 
were still useful in determining the relative amounts of CWD left in piles and 
accumulations. 
 
Comparison to Pre-harvest Levels of Coarse Woody Debris - Pre-harvest 
CWD data were not available for the sampled cutblocks. For comparison 
purposes, however, alternate sources of pre-harvest data were used for the 
SBSmk1 and IDFdm2 subzones. These included data for mature natural 
SBSmk1 stands obtained from the Northern Interior Vegetation Management 
Association (NIVMA) and CWD data for mature natural IDFdm stands obtained 
from a B.C. Ministry of Forests Research Branch database (Liang 1997). Both of 
these data sets were representative of stands that could be chosen for 
harvesting. 
 
Modelling Decay Rates - The length of time that various-sized CWD pieces 
remain on a site was estimated using the following exponential model for volume 
change due to decay: Vt = V0

e–kt, 
where: Vt is the piece volume at time t; V0 is the piece volume at time 0; e is the 
exponential constant (approximately 2.718282); and k is a decay rate constant 
that varies by species (Harmon et al. 1986; Mackensen and Bauhus 1999). 
Log volume (assuming a cylinder) was calculated using the following formula:  
V = r 2 x length 
The midpoint of each length class was used for piece length. Default decay rate 
constants were chosen for each species in the B.C. Ministry of Forests’ TIPSY 
(the Table Interpolation Program for Stand Yields) stand-level model. 
 
CWD and WLT Densities: The data showed a consistent pattern of distribution 
of CWD volume by length class for all four subzones. Of the total CWD volume, 
58–80% is in pieces less than 6 m long. The amount of volume in large pieces (> 
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30 cm diameter and > 12 m long) ranges from 3.9 to 8.5% of the total CWD 
volume. Tables 4-6 are CWD volumes in post-harvesting cutblocks. 
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SBSmk – Pre-harvest CWD information was obtained for 21 SBSmk1 cutblocks. 
Average CWD volume was 176 m3/ha (Table 7). The actual plot data ranged 
from 41 to 532 m3/ha. Sixty percent of the average volume came from pieces 
greater than 12 m long (length classes 3 and 4). By comparison, the sampled 
post-harvest stands had only 9% of the average volume coming from pieces 
longer than 12 m. Probably less significant, the average CWD volume was 
somewhat lower on post-harvest sites (145 m3/ha) and the range of volumes 
was smaller. 
IDFdm – Pre-harvest CWD information was obtained for 17 IDFdm cutblocks. 
Average CWD volume was 108.5 m3/ha (ranging from 13.3 to 427.5 m3/ha). The 
average post-harvest CWD volume was much lower at 36.45 m3/ha. Some of the 
drier IDFdm2 sites have been affected by several decades of fire exclusion, 
leading to a build-up of more CWD than would have existed historically. The 
influence of fire exclusion has been less pronounced on the wetter IDFdm2 sites. 
Only 11 of the 17 cutblocks had the data broken down by size class and, 
therefore, this comparison is not presented. 
ICH - Sampled ICHdw cutblocks in the Southern Interior Forest Region averaged 
9.1 ha in size. In addition to the average of 81.7 m3/ha dispersed across the 
cutblocks (Table 4), this works out to a potential 0.8 m3/ha of CWD (7.03 m3 
divided by 9.1 ha) contained in piles and spot accumulations. Sampled ICHvk1 
and wk3 cutblocks in the Northern Interior Forest Region averaged 67.7 ha in 
size. In addition to the average 232.7 m3/ha dispersed across the cutblocks 
(Table 4), this works out to a potential 4.6 m3/ha of CWD (312.98 m3 divided by 
67.7 ha) contained in piles and spot accumulations. 
 

 
The average volume of CWD in SBSmk1 post-harvest plots in the Northern 
Interior Forest Region was comparable to the average volume found in the pre-
harvest unmanaged stands in this variant. However, the volumes would not be 
comparable by the end of a rotation. By 90 years after harvest, the post-harvest 
CWD in an average stand would have decayed from 144 m3/ha to about 22 
m3/ha. The net input from the newly growing stand would be approximately 4 
m3/ha by age 90. Therefore, at the time of the next rotation, the average 
managed stand would have approximately 26 m3/ha of CWD or about 15% of the 
CWD found in the natural stands. The average post-harvest CWD volume found 
in ICHdm2 plots in the Southern Interior Forest Region was less than half that in 
pre-harvest natural stands. Modelling for decay and net input of CWD in ICHdm2 
stands showed that by 90 years after harvest, CWD volumes are only about 1.5 
m3/ha. This is roughly 1.5% of the CWD found in the natural stands. 
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Lloyd, R.A. 2005. Results of operational trials to manage coarse woody debris in 
the Northern Interior. Unpubl. rep. prepared for Morice and Lakes 
Innovative Forest Practices Agreement, Prince George, BC. 27 pp. + 
appendices. URL: http://www.moricelakes-
ifpa.com/publications/documents/Report_CWDtrials_ 
Invertebrates2005_final.pdf 

 
Summary: Assessed the operational feasibility and cost-effectiveness of 
harvesting practices that retain clumps of CWD, stubs and immature trees in the 
SBSdk, SBSmc2 and ESSFmc biogeoclimatic, particularly with regard to 
maintaining: overall CWD volume; volumes of large-diameter CWD; volumes of 
long CWD; elevated CWD; and sources of CWD recruitment (residual and 
immature trees, and stubs). The study demonstrated that there were no 
differences in achieving post-harvesting CWD levels if crews were, or were not, 
instructed to meet predetermined targets or BMPs for CWD retention. 
Differences in post-harvesting CWD levels may exist when there is instruction 
given to field crews, but these differences were obscured by site factors such as 
live and dead tree abundance and density, terrain differences and other 
unrelated factors. Education and training of harvesting crews is therefore 
emphasized as the initial step in improving CWD management. 
Applicability: High. 
BEC Zones: SBSdk, SBSmc2 and ESSFmc. 
Area: Morice and Lakes Forest Districts; Fraser Lake, Whitesail Lake, and 
Morice Lake. 
Time Period: Pre-2005. 
Methodology: For each study area, the three study units were designated 
Control, Treatment 1 and Treatment 2. In the Control unit, no instruction was 
given to the harvesting crew, and harvesting operations were conducted 
according to normal practice. It should be noted that, for all three participating 
licensees, standard operating practice includes retaining deciduous trees and 
immature understory trees (singly or in clumps) where feasible. In the Treatment 
1 (“Targets”) unit, the harvesting crews received a 1-2 hour tailgate training 
session prior to commencing operations. This training session was based on the 
Recommended Best Management Practices (Lloyd, 2004) and summary 
document was distributed as a handout. Crews were instructed to place primary 
emphasis on maintaining intact logs greater than 10m long, by attempting to fulfil 
target objectives for volume and specifically for numbers of long logs. Target 
objectives were set according to a planning/monitoring matrix. In the Treatment 2 
(“BMP’s”) unit, harvesting crews were instructed to follow the Best Management 
Practices as for Treatment 1, but to “do the best you can” within a reasonable 
time, rather than meeting predetermined targets. Crews were particularly 
instructed not to increase the time spent in this study unit to a degree that would 
be considered unreasonable during normal operations. 

The study assessed attributes of CWD, immature and residual trees and 
stubs at the same locations before and after harvest, in an identical manner on 
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each of the three treatment units. Post- harvest surveys also included an 
assessment of dispersed Residue and Waste. 

CWD was assessed by means of line- intersect plots according to the 
method outlined in the “Field Guide to Describing Terrestrial Ecosystems” (MELP 
and MoF, 1998), except that transect length was increased from 48m with one 
90o bend (“L”-shaped) to 90m with two 60o bends (equilateral triangle with 30m 
sides). Logs less than 20cm diameter were measured only on the first 15m of 
each 30m transect leg (45m in total); logs greater than 20cm diameter were 
measured over the entire 90m transect length. This allows for greater sampling 
intensity of large-diameter logs, which are typically underrepresented in many 
CWD surveys. Measured attributes were: volume;diameter;decay class; length 
class; andheight above ground. 

Immature trees were tallied in fixed-area plots centred on the CWD plot. 
Pre-harvest plots were 390m2; in post-harvest plots this was increased to 2827m2 
(30m radius) to compensate for the smaller number of trees but increased 
visibility. 

Dispersed residue and waste was measured in 400m2 circular plots 
centred on the CWD plots. Tallied logs included:green sawlogs (Interior grade 
blank); dead and dry sawlogs (Interior grade 3);green lumber rejects (Interior 
grade 4);dead and dry lumber rejects (Interior grade 5) if, in the opinion of the 
surveyors, they could reasonably have been skidded to the roadside and 
transported to the mill. Measurements were taken according to the Provincial 
Logging Residue and Waste Measurement Procedures Manual, except that dead 
and dry lumber rejects (grade 5 logs) are not included in regular Residue and 
Waste assessments. 

CWD plots, with the associated immature tree and residue and waste 
plots, were laid out on a 100m x 100m grid where possible, adapted to 
accommodate the shape of the treatment unit. 10 plots were located in each ~10 
ha treatment unit, except for the ESSFmc treatment 1 unit, where unit size limited 
layout to 9 plots. Plots were not locatedwithin 50m of the road edge (this is the 
“decking zone” where the presence of log decks and frequent machine traffic 
generally precludes retention of structural elements);within 10m of the cutblock 
boundary; within 30m of a treatment unit boundary that was not a road or cutblock 
edge; andwithin 75m of each other (where the 100m x 100m grid was adjusted). 
Plot centres were marked by painting the base of the nearest tree with 
fluorescent orange log marking paint – the orange stump was usually clearly 
visible after harvesting. The base of the next nearest tree was painted blue, as a 
failsafe. 

CWD volumes for each line transect were calculated using the equation in 
Marshall et al. (2000): 

 
where yi is CWD volume (m3/ha.) in the area, represented by pieces intersected 
by the ith transect, d is piece diameter at point of intersection (cm), L is the length 
of sample line (m) and �is the angle of the piece with the horizontal (tilt angle). 
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Number of pieces per hectare for each line transect were derived from the 
equation in Marshall et al. (2000): 

 
where yi is the number of pieces per ha. in length class i, L is the total transect 
length (m), li is the midpoint of length class i (m) and �is the angle of the piece 
with the horizontal (tilt angle). Waste log volumes for each plot were calculated in 
cubic metres per ha as: 

 
where Vi is the volume per ha. in grade i, dti is the top diameter of a log in grade i, 
or small end diameter at the intersection with the plot boundary, in rads (1 rad = 
2cm); dbi is the butt diameter of the log (or large end diameter at the intersection 
with the plot boundary) in rads; and li is the length of the log (or length of the 
portion within the plot) in metres. 
 
CWD Densities:  

 
 

 
 
Note in Table 3 that >20cm was considered “large” in the SBSdk, whereas “large” 
was considered >30cm in the SBSmc2 and >40cm in the ESSFmc. 
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Cost-effectiveness: The intent of this management approach is to make the 
best possible use of unmerchantable or uneconomic wood, but not to leave 
merchantable wood remaining on the site. However, the decision as to whether a 
given tree or snag is merchantable and should be bunched for skidding to the 
roadside, or unmerchantable and should remain on site, is made by the feller-
buncher operator. Due to the limitations of his equipment, he generally only sees 
about 6-7m up the tree bole and is not always able to make a completely reliable 
judgment. Under normal conditions, most operators prefer to risk skidding 
unmerchantable logs to the roadside rather than risk leaving merchantable ones 
on site. For this project, the operators were instructed to skid grade 3 logs (dead 
and dry sawlogs) to the roadside, but to leave grade 5 logs (dead and dry lumber 
rejects) on the block. Where the feller-buncher operator could not clearly 
distinguish between grade 3 and 5 wood, he was instructed to leave the log 
behind if he was “fairly sure” it was a grade 5. 

Waste assessments on the three study areas showed low volumes of 
green wood (grades “-” and 4) that were consistent with normal operational 
practices. Volumes of grade 3 logs were generally higher on treatment units than 
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on controls, and this likely represents logs that were misidentified as grade 5’s by 
the machine operator. Actual volumes involved were approximately 3-5m3/ha in 
the SBSdk, 8-10 m3/ha in the SBSmc2 and 5-15 m3/ha in the ESSFmc. Under 
the waste benchmarks applicable at the time of harvest (15 m3/ha, applied to 
green sawlogs only), these volumes would not be considered “waste”. However, 
they would be considered under the current benchmark effective January 1, 2005 
(10 m3/ha, applied to green and grade 3 sawlogs). As of January 1, 2006, waste 
benchmarks will be replaced by CWD targets specified in the cutting permit. 
Where CWD is either a management objective, or is incorporated into standard 
operating practices, it is recommended that CWD targets be set to cover the 
anticipated volumes of sawlog and grade 3 logs. 

Volumes of potentially useable grade 5 logs were generally higher on 
treatment units than on controls. Depending on economic factors, this volume 
could represent: a) wood that could have been salvaged (e.g. for pulp), although 
there would certainly have been losses due to breakage during transportation; or 
b) time and effort that was saved by not bunching, skidding and processing 
uneconomic wood (when the value of pulp logs does not justify the cost of 
hauling them). 

None of the three licencees reported increased logging costs attributable 
to clump or strip retention (other than operator training time) although changes in 
operator and machine time could have been masked by terrain differences in the 
area harvested or other unrelated factors that affect ease of harvesting. Overall, 
there appear to be few or no operational costs involved with managing for CWD 
as outlined in this document, whereas significant improvements in CWD retention 
were realized, especially in piece size and elevation. There may be some 
potential revenue lost in terms of grade 3 logs that are inadvertently left on site. 
Based on this study, the expected volume would be about 3-10 m3/ha., probably 
depending on the volume of standing dead wood as well as on the skill of the 
operator. The volume of grade 5 logs may represent a cost or a saving, 
depending on economic conditions. 
Recommendations: Forestry crews commented that targets in terms of volume 
or logs per hectare were not easily visualized and understandable. It was 
suggested that desired levels would be easier to visualize relative to a previous 
block (i.e. a little more or a little less than on a specific block harvested earlier). 
Pictorial guides may also be useful, especially with novice crews. 

Some forestry crews found CWD and other structural elements could be 
retained more easily and efficiently in strips rather than in clumps. Strip retention 
worked well on a site where dead wood was abundant and fairly uniformly 
distributed; retention in clumps would likely work better in a site where structural 
elements were less abundant and more patchily distributed. 

Forestry crews found that CWD retention was considerably easier during 
daylight hours. During pre-dawn operations, the lights on the feller-buncher 
illuminated the area directly in front of the machine but provided limited visibility 
on either side, making identification and placement of retained logs to the side of 
the machine’s path more difficult. Where CWD retention is concentrated in a part 
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of a block (e.g. a riparian or lakeshore management zone), this area should be 
harvested during daylight hours. 
 
Morice and Lakes Innovative Forest Practices Agreement. 2003. A comparison of 
CWD in harvested and unharvested sites (2002). Morice and Lakes Innovative 
Forest Practices Agreement, Prince George, BC, Summary No. 32 8 pp. URL: 
http://www.moricelakes-ifpa.com/publications/documents/SFM32Web.pdf 
Summary: Summary report provides comparisons for CWD densities in 
harvested and unharvested areas in SBS and ESSF study areas.  
Applicability: High. 
BEC Zones: SBSdk, SBSmc2 and ESSFmc. 
Area: Morice and Lakes Forest Districts.   
Time Period: Field data collected pre-2002. 
Methodology: 145 recently harvested cutblocks in three majour BEC subzones 
were sampled in the Morice and Lakes Forest Districts. All of these blocks were 
clearcut, with or without reserves. In each block, several sampling plots were 
established to collect CWD attributes. Similar plots were established within WTPs 
that also tallied snags, stubs and immature live trees remaining on the block and 
outside the WTP. Comparison were made between data collected from cutblock 
plots to data collected from unharvested WTP plots and also, where possible, to 
a much larger dataset of 1659 plots compiled from various sources in 
unmanaged sites in the three subzones (see Lloyd 2001).  
CWD Densities: Summarized in Table 1 from page 3. 
 
Table 1: Median CWD volumes in harvested and unharvested areas. 

Median CWD volume (m3/ha) 
SBSdk SBSmc2 ESSFmc 

Stand 
age/composition 
/site series Unharvested Harvested Unharvested Harvested Unharvested Harvested 

>250 - - 279 170 261 275 
140-250 82 70 195 105 96 134 

Age 
class 
(years) <140 48 65 153 95 74 61 

Bl - - 207 126 174 184 
Sx 50 43 71 99 125 - 

Leading 
species 

Pl 38 64 62 85 73 75 
Good 133 153 247 136 247 166 
Moderate 45 63 144 89 92 102 

Site 
series 
group Poor 35 63 74 82 60 63 
All 45 63 128 92 105 123 
WLT Densities: None provided.  
File Name: CWD comparisons in the Morice-Lakes IFPA (MLIFPA 2002).pdf                   
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Proulx, G. and R.M. Kariz. 2002. Coarse woody debris and small mammal 
populations in the sub-boreal spruce biogeoclimatic zone of Fort St James 
Forest District, British Columbia. Pp. 6-8 in: Workshop proceedings, 
Optimizing wildlife trees and coarse woody debris retention at the stand and 
landscape level, Jan. 22-24, 2002. Northern Interior Vegetation Management 
Association and Northern Silviculture Committee, Prince George, BC. Report 
provided by A. Deans. 

 
Summary: Provides CWD levels as they relate to densities of small mammals in 
forested and clearcut areas in northwestern British Columbia. 
Applicability: High. 
BEC Zones: SBSwk3. 
Area: Fort St. James FD in Canfor’s Lovell Cove Operating Area. 
Time Period: Pre-2000. 
Methodology: This study was carried out in Canfor’s Lovell Cove Operating 
Area in the Fort St. James Forest District of Northwest Interior British Columbia. 
Because well-developed herbaceous and brush cover may impact on small 
mammal population densities and mask the effect of CWD on the distribution of 
animals, the study was conducted early in the growing season, from 1 to 15 
June, 1999, and from 3 to 14 June, 2000 when small mammal populations 
consist of breeding adults with established territories. The study involved 11 
study sites located within 7 6-year-old clearcuts and adjacent forest stands in the 
Sub-Boreal Spruce (SBSwk3) biogeoclimatic zone. Information on loose CWD (≥ 
7.5 cm in diameter) along six 400 m-long transects located in 6 cut blocks and 
forests, and on 12 piles was recorded. 
CWD Densities: On average, there was a significantly (p < 0.05) greater number 
of CWD in cut blocks (78.7 ± 21.5 m3/ha) than in forests (41.3 ± 26 m3/ha). In all 
study sites, the distance between CWD was significantly (p < 0.005) shorter in 
cut blocks (n = 768, 3.1 ± 3.5 m apart) than in forests (n = 211, 10.6 ± 13.3 m). 
However, CWD were shorter and smaller in cut blocks (2.9 ± 2.9 m long, and 
12.6 ± 5.9 cm diameter) than in forests (10.3 ± 5.9 m long, and 17.1 ± 8.7 cm 
diameter). In cut blocks, most CWD was on the ground and did not have 
advanced decay stages. This is in contrast with forest CWD that offered more 
diversity in height and decay. Piles varied considerably in size and the mean 
volume of ≥7.5-cm-diameter CWD ranged from 0.5 to 6.2 m3, and averaged only 
2.5 (± 1.7) m3. The top and bottom diameters of CWD found in piles averaged 16 
(± 3) cm and 17 (± 3) cm, respectively. Debris were short and averaged only 1.3 
(± 0.4) m. No WLT densities provided. 
File Name: WLT and CWD workshop Prince George (2002).pdf 
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Stevens, V. 1997. Ecological role of coarse woody debris: an overview of the 
ecological importance of CWD in BC forests. Res. Br., BC Min. of Forests, 
Victoria, BC. Working Paper 30/1997. 26 pp. URL: 
http://www.for.gov.bc.ca/hfd/pubs/Docs/ Wp/Wp30.htm 
 
Summary: A brief summary of previous studies on the ecological role of CWD 
for wildlife species and ecosystem functions in BC forests.   
Applicability: High. 
BEC Zones: None specifically. 
Area: Various studies from BC and the United States. 
Time Period: Pre-1995. 
Methodology: None given.  
CWD Densities: Table provided in Appendix 2 on CWD densities by BEC zones 
for BC. 
 

 
Natural Disturbance Type 1-ecosystems with rare, stand-initiating events (250-
350 year mean fire return interval). 
Natural Disturbance Type 2 - ecosystems with infrequent, stand-initiating events 
(200-year mean fire return interval) 
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