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ABSTRACT 

Ecologists regard coarse woody debris (CWD) important to ecological function because 
many wildlife species depend on this structural element for substrate, forage, nesting, or 
shelter.  In addition, the soil and litter food web is one of the most biologically diverse 
components of any terrestrial ecosystem and sustainability of forest ecosystems 
depends on the interaction of soil fungi, microbes, and invertebrates because of their 
roles in nutrient cycling and decomposition.  Even though the ecological value of CWD 
has been recognized by managers, the forest utilization standards set by Government 
and forest-sector economics often conflict with the ecological need to retain CWD.  Due 
to these conflicting objectives, the development of CWD retention standards that are 
sufficient to meet the requirements of sustainable forest management has not occurred.  
The sustainable forest management (SFM) requirements for retention of CWD in the 
Mackenzie Defined Forest Area (DFA) are the default values from the Forest Planning 
and Practices Regulation.  However, the Public Advisory Group that helps guide 
development of the Mackenzie SFM Plan considered these requirements to lack 
sensitivity to the variation in ecosystems and felt they were ecologically ineffective.  In 
this paper we review the function of CWD in the ecosystem, its importance to wildlife, 
and the forestry practices that are designed to maintain CWD.  We also review, 
compare, and contrast the baseline targets that have been set by legislation and those 
established as components of other SFM plans in British Columbia.  As well, we have 
researched and summarized available data on levels of CWD obtained from sampling 
natural forest ecosystems.  On the basis of this research, we recommend targets to 
guide forest licensees on the amount of CWD to be retained by ecological management 
unit (i.e., Biogeoclimatic Ecosystem Classification – BEC; zone, subzone, variant) within 
the Mackenzie DFA. 
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INTRODUCTION AND OBJECTIVES 

Ecologists regard coarse woody debris (CWD) important to ecological function because 
many wildlife species depend on this structural element for substrate, forage, nesting, or 
shelter.  CWD is generally considered to be all forms of dead wood in the decay cycle 
including “snags”, to logs and fallen branches.  Others describe it as downed woody 
material that is distinguished from snag or the standing dead component of forests.  The 
size over which material is described as “coarse” is as varied as the definition.  The 
generally accepted definition for CWD in British Columbia (BC) is similar to the following: 
“downed woody material greater than 10 cm in diameter and arbitrarily distinguished 
from standing woody material by the angle of repose; less than 45o from the ground” 
(Lofroth 1998).  For operational purposes, the Ministry of Forests defined CWD as any 
above ground logs, exposed roots, and large fallen branches1 that are >10 cm in 
diameter, regardless of decay stage.  In the Forest and Range Practices Act, CWD is 
defined as a piece of downed wood at least 2 m long and 7 cm in diameter at one end.  
 
Early in the history of forest harvesting in BC, the industrial impacts on ecosystems and 
CWD was considered low relative to more recent times (Stone et al. 2002).  Early 
harvesting was focused on the more valuable and easily accessible timber.  Unwanted 
tree species, and the larger portions of harvested trees, were either left or felled and left.  
The use of springboards and high stumps resulted in large volumes of wood being left as 
stumps.  However, as forest harvesting became more advanced, removal of timber that 
would otherwise contribute to CWD became common (Stone et al. 2002).  For example, 
CWD was routinely removed during timber harvest to ease reforestation or to limit the 
amount of dead wood left as a potential source of fuel for wildfires (Lofroth 1998). 
 
Although general awareness of the environment was increasing by the mid-1960s, the 
value of deadwood to ecosystem function was not recognized until the late 1970s (Stone 
et al. 2002).  CWD is now considered an important component of biological diversity and 
ecosystem structure and function (Lofroth 1998, Rakachy 2006) and forest managers 
now recognize the need to retain such structural elements during harvesting (Price et al. 
1998).  The ability of managers to conserve biodiversity partly revolves around their 
ability to retain element-level forest structure.  In a natural unmanaged forest stand, 
structural legacies (e.g., snags and CWD) occur only with the passage of time and their 
abundance is influenced by the frequency and type of disturbance agents that occur.  
Time allows the development of new structures and disturbance agents limit the time 
available for the development of these structures (Price et al. 1998).  Fire, windthrow 
and other natural, unmanaged disturbance agents can leave behind considerably more 
forest structure than some clearcut harvesting methods (Densmore et al. 2004).           
 
Even though the ecological value of CWD has been recognized by managers, the 
Ministry of Forests utilization standards and forest-sector economics often conflict with 
the ecological need to retain CWD.  Those responsible for the BC Forest Practices Code 
and the BC Forest and Range Practices Act (FRPA) recognized the need to introduce 
CWD retention as a component of forest development.  However, conflicting objectives 
have slowed the development of CWD retention standards that are sufficient to meet the 
requirements of sustainable forest management (Stone et al. 2002).  The Sustainable 
                                                      
1 http://www.for.gov.bc.ca/hfp/values/wildlife/WLT/Policies/index.htm#background 
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Forest Management Plan (SFMP) for the Mackenzie Defined Forest Area (DFA) states 
the following indicator, target and measure for CWD: 

• Indicator: The amount, distribution, and diversity of terrestrial and aquatic habitat 
types, structure and elements important to biological richness are sustained. 

• Measure: Percentage of cutblocks that exceed coarse woody debris 
requirements. 

• Target: 100%. 
 
The CWD requirements currently used in the Mackenzie DFA follow the default FRPA 
Forest Planning and Practices Regulation section 68 which state that a minimum of 4 
logs/ha with a minimum of 2 m in length and 7.5 cm in diameter at one end must be 
retained after logging1.  However, the Public Advisory Group of the Mackenzie SFMP 
considered these requirements to lack sensitivity to the variation in ecosystems and felt 
they were ecologically ineffective.  Our objectives, which were established in response to 
this concern, were to: 

1. Review the function of CWD in the ecosystem, its importance to wildlife, and the 
forestry practices that are designed to maintain CWD; 

2. Review, compare, and contrast the baseline targets that have been set by 
legislation and those established as components of sustainable forest 
management in British Columbia; 

3. Research and summarize available data on levels of CWD obtained from the 
Mackenzie Defined Forest Area (DFA); and 

4. Recommend targets to guide forest licensees on the amount of CWD to be 
retained by ecological management unit (i.e., Biogeoclimatic Ecosystem 
Classification – BEC; zone, subzone, variant) within the Mackenzie DFA. 

THE ECOLOGICAL FUNCTION OF CWD 

CWD and Wildlife 

Many species of fungi, cryptogams, invertebrates and vertebrates require dying trees, 
snags and CWD (Berg et al. 1994, Harmon et al. 1986).  Bunnell et al. (2002) found the 
proportion of fauna using CWD increased with increasing fire return interval and 
increased fire patch size.  By comparison, the amount of cavity users (birds and 
mammals) decreased with increases in these same variables because there would be 
fewer standing dead trees.  These dynamics demonstrate the varying influence of 
disturbance on the proportions of different flora and fauna found in each ecosystem.  
Bunnell et al. (2002) stated that forest-dwelling vertebrate fauna seem to respond to 
availability of CWD as influenced by natural disturbance regimes, hence a potential 
mechanism to help describe variation in richness of CWD users across broad forest 
types.     

Invertebrates, fungi and cryptogams 

Sustainability of forest ecosystems depends on the interaction of soil fungi, microbes, 
and invertebrates because of their roles in nutrient cycling and decomposition (Coleman 
and Crossley 1996, Niwa et al. 2001).  The soil and litter food web is one of the most 
                                                      
1 http://www.for.gov.bc.ca/tasb/legsregs/frpa/frparegs/forplanprac/fppr.htm#section68 
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biologically diverse components of any terrestrial ecosystem (Niwa et al. 2001).  The 
tree species, state of decay, size and distribution of CWD influence the fungal, 
cryptogam and invertebrate species present (Bunnell et al. 2002a).  The natural 
succession of species which occurs because of these factors indicates the importance in 
having a range of decay states which further implies the necessity of a sustained 
recruitment of CWD (Bunnell et al. 2002a).   
 
Invertebrates will occupy CWD shortly after it becomes available.  They may use it as 
food, for nesting or brooding, for protection from environmental extremes or predators, 
as construction material, or as a place to overwinter or hibernate (Samuelsson et al. 
1994).  Invertebrates help break down CWD creating soil and provide food for many 
vertebrate species.  For example, CWD is a vital resource as nesting habitat for ants and 
ants contribute to the physical breakdown of wood.  Ants are themselves food for 
species such as the Northern flicker (Colaptes auratus) and the black bear (Ursus 
americanus) (Higgins and Lindgren 2006, Keisker 2000).  Abundance of ants differs 
between harvested and unharvested stands (Higgins and Lindgren 2006).  Higgins and 
Lindgren (2006) found that ants were CWD dependant in forested SBS sites near 
Huston BC and that harvested stands yielded more ant colonies as well as a greater 
number of species.  However, they found no significant difference in volume or total 
surface area of CWD between stand types but the CWD in the harvested stands had 
less evenly distributed decay classes and was smaller in diameter and shorter with less 
bark.  Even though ants were present in the harvested stands, the community structure 
appeared to be young and the larger ant species preferred by predators such as bears 
and birds were not common.  These larger ant species appeared to require larger pieces 
of CWD and stumps found more often in unharvested stands. 
 
The effect of natural disturbances such as fire on arthropods is through direct mortality 
or changes in vegetative succession (Niwa et al. 2001) and depends on intensity and 
timing of disturbance as well as the amount of litter and other fuels consumed.  Direct 
mortality will have the greatest effect on species with low dispersal capabilities, however, 
this effect may be minimized if refugia of CWD and litter are maintained (Niwa et al. 
2001).     
 
Goward (1999) found at least 25 species of lichen on decaying wood and Vitt et al. 
(1988) found that 32% (30 out of 93) of the bryophytes they studied preferred to live on 
well rotted CWD.  The larger logs provide a better substrate for bryophytes and lichens 
because they last longer, have greater surface area and are higher with steeper sides 
which discourage the invasion of ground-dwelling species (Bunnell et al. 2002a, 
Samuelsson et al. 1994).  As the dispersal ability of forest-floor bryophytes is usually 
limited, CWD close together is necessary although not piled; and more habitats may be 
provided from several small logs rather than a single large log (Bunnell et al. 2002a, 
Samuelsson et al. 1994).  Bunnell et al. (2002) stated that well rotted logs act as foci for 
dispersal of mycorrhizal fungi vital to tree productivity.  BC also supports 526 macrofungi 
species that are dependant on CWD (Lofroth 1998).  The presence and amount of CWD 
and therefore the amount and variety of invertebrates, fungi and cryptogams present has 
a ripple effect on the food chain by influencing the number and variety of vertebrates that 
are dependant on these for food (Bunnell et al. 2002a).    
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Vertebrates 

The extent and type of vertebrates that use CWD in an area depends on the CWD 
characteristics present, such as physical orientation, size, decay state, tree species as 
well as the overall abundance (Bull 2002).  Bunnell et al. (2002) list how CWD influences 
the presence and variety of vertebrates by providing: 

• substrate, energy, and nutrients for many invertebrates and fungi upon which a 
wide range of amphibian, reptile, bird, and small mammal species depend for 
forage (e.g., Bull et al. 1997, Maser and Trappe 1984, Rhoades 1986); 

• shelter for reproduction for a variety of vertebrates from salamanders to black 
bears, as well as supply cover from aerial predators (e.g., Corkran and Thoms 
1996, Harestad 1991); 

• a modified microclimate (cooler, moister, more stable temperature than 
surrounding habitat) essential to species that cannot tolerate extremes in 
temperature or humidity (several amphibians; Heatwole 1962); 

• runways for small mammals as well as lookout posts or a place to display for 
birds (e.g., Bull and Henjum 1990, Lofroth 1998); and  

• access routes for predators, especially under snow cover (e.g., weasels [Mustela 
spp.], marten [Martes americana], Corn and Raphael 1992). 

 
Bunnell et al. 1999 found that 12 to 18% of forest-dwelling terrestrial vertebrates 
responded positively to increases in the amount of CWD in the 12 major forest types of 
BC.  Furthermore, 13% of the species in BWBS, 17% in ESSF, 13.9% in SBS, and 
17.6% in SWB biogeoclimatic zones favor or are restricted to the use of CWD.    
 
Species that breed in rotten wood, such as some salamanders, are the most likely to 
have a strict dependence on CWD (Bunnell et al. 2002a).  The winter wren is the only 
bird species which relies almost exclusively on CWD for nesting (Waterhouse 1998).  
However, several other bird species opportunistically use CWD for nesting such as blue 
grouse (Dendracapus obscurus), ruffed grouse (Bonasa umbellus), and Townsend’s 
solitaire (Myadestes townsendi) (Waterhouse 1998).  The level of opportunistic use may 
be high, for example, Campbell et al. (1990) found that 31% of blue grouse nests were 
beside logs. 
 
There is a wide range of mammals that use CWD as resting and denning sites although 
these species are flexible in using other substrates (Bunnell et al. 2002a).  Rodents, 
snowshoe hare (Lepus americanus), gray wolf (Canis lupus), black bear, marten, and 
little brown myotis (Myotis lucifugus) are just a few examples of mammal species that 
use CWD for resting and denning (Bunnell et al. 2002a).  Other species such as some 
birds and small mammals (i.e., shrews) forage on insects abundant in CWD and are 
often more abundant in areas with greater amounts of CWD. 
 
Small mammals such as voles, marten, and short-tailed weasel use CWD piles left after 
logging (Raphael and Jones, 1997, Lisgo 1999, Bunnell et al. 1999) however; there have 
been no studies which compare this use to dispersed logging residue (Bunnell et al. 
1999).  Bunnell et al. (1999) state that there is no best way to distribute CWD as some 
small mammals may prefer log piles, while fungi and cryptogams may do better with 
dispersed but close CWD.  Further, there is a wide range of species specific preferences 
for the size and decay state of logs (Bunnell et al. 1999).  For example, some shrews 
may use logs as small as 6 cm in diameter while other larger mammals may prefer 
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larger diameter (>50 cm) and large amounts (100 to 200 m3 per hectare) of CWD 
(Boyland and Bunnell 2002).  The conclusion to this is that the greatest number of 
species can be sustained when a wide variety of sizes and decay classes as well as a 
combination of piles and dispersed CWD is provided (Bunnell et al. 1999).    
 
In Table 1 we list some groups of vertebrates associated with particular features of 
CWD.  This list is unlikely to be complete and other vertebrate groups not listed here 
may also use CWD.   We also provide a list of some of the vertebrate species found in 
the Mackenzie DFA (Appendix 2) and, although much of the information provided is from 
other areas, we were careful to ensure that the information was as applicable to the 
Mackenzie DFA as possible. 

Ecosystem Considerations 

In a natural landscape, both small and large disturbances shape the forest environment 
and lead to the input or recruitment of CWD.  Small disturbances at the level of a forest 
stand usually involve tree death, tree fall and subsequent gap formation (Parminter 
1998).  Tree death may be caused by insects, disease, structural abnormality, snow 
loading, glaze ice accretion, flooding, fire, or lightening (Sousa 1984, Franklin et al. 
1987).  Wind can affect weakened trees as well as relatively healthy trees resulting in 
wind-snapped boles or wind-thrown trees with the roots attached (Bormann and Likens 
1979).  Large disturbances (e.g., wildfire, wind, landslides, snow avalanches, flooding or 
other weather phenomenon) generally happen at a great magnitude and effect large 
areas (Parminter 1998).  These catastrophic events affect both healthy and weakened 
trees with the result of significant or complete tree mortality over a wide area (Parminter 
1998).  Large amounts of CWD input are a consequence of these events. 
 
Natural disturbances shape the natural landscape so when managers suppress fires and 
otherwise alter the landscape through practices such as forestry we invariably alter 
stand structure and composition (Parminter 1998).  Fire is the major natural disturbance 
agent in BC (Bunnell et al. 2002a); however, natural fire regimes and other natural 
disturbance agents differ among forest types which in turn influence the amount of CWD 
present (Agee 1993).  Natural disturbance ecology is now commonly used as a 
framework for designing management of the forest matrix  Use of the biogeoclimatic 
ecosystem classification system (BEC) (Meidinger and Pojar 1991) provides a regional, 
local, and chronological framework for studying the historical role of natural disturbances 
in different ecosystems (Parminter 1998). In BC, 5 Natural Disturbance Types (NDT’s) 
are used to characterize natural disturbances.  All BEC subzones and variants are 
classed under these NDT’s1 and together, NDTs and BEC subzones have been used to 
help characterize patterns in the abundance of CWD (Stevens 1997, Table 2).  In north-
central BC, the Engelmann Spruce-subalpine Fir (ESSF) wet cool (wk2) subzone is 
classed as NDT1 — ecosystems with rare stand-initiating events.  ESSF moist very cold 
(mv2) subzone, ESSFmv3, ESSFmv4, Sub-boreal Spruce (SBS) wk1 mountain, 
SBSwk2, and Spruce-willow-birch (SWB) moist cool (mk) subzones are all classed as 
NDT2 — ecosystems with infrequent stand-initiating events.  Boreal White and Black 
Spruce zone (BWBS) dry cool (dk1) subzone and the SBSmk1, SBSmk2, and SBSwk1 
plateau are classed as NDT3 — ecosystems with frequent stand-initiating events. 

                                                      
1 http://ilmbwww.gov.bc.ca/risc/pubs/teecolo/tem/app-c.htm 
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Table 1.  Coarse Woody Debris (CWD) features and functions used by general groups of 
vertebrates in the BWBS, ESSF, SBS and SWB biogeoclimatic zones of north central British 
Columbia.1 

CWD feature (and most 
common decay class) 

Main function of 
CWD 

Principal users 

Large concealed spaces (decay 
classes 1-3) 

reproduction, resting, 
escape 

Lynx, bobcat, mustelids, grouse, 
snowshoe hare, bushy-tailed 
woodrat, porcupine, canids, 
black bear 

Small concealed spaces, or soft 
centre, to allow excavation of 
small spaces below ground (decay 
classes 1-3) 

reproduction, resting, 
escape 

Amphibians, snakes, shrews, 
voles, squirrels, deer mice, 
jumping mice, weasels 

Small concealed spaces above 
ground level (decay classes 1-4) 

reproduction, resting, 
escape 

Winter wren, Townsend’s 
solitaire, northern waterthrush, 
flycatchers, other passerines, 
deer mice 

Long concealed spaces or material 
that allows excavation of runways. 
(decay classes 1-3 and possibly 4) 

travel: concealed Long-toed salamander, voles, 
shrew, deer mice, squirrels, 
weasels 

Long and large or elevated CWD, 
clear of dense vegetation (decay 
classes 1-2 and 3 if large) 

travel: exposed and 
raised travel 

Squirrels, marten 

Invertebrates or fungi present in 
CWD or in the litter/humus that 
accumulates around CWD (decay 
classes 1-5) 

foraging Amphibians, woodpeckers, 
winter wren, shrews, deer mice, 
other rodents, striped skunk, 
bears 

Use beside CWD Uses related to 
reproduction or resting 

Moose, deer, ground nesting 
birds, heather vole subnivean 
nests  

Use on CWD Uses related to 
reproduction or resting 
– nest platforms 

Common nighthawk, Canada 
goose, mallard 

Use on CWD Uses related to foraging 
– food handling, 
lookout/hunting sites 

Hawks, ground squirrel, 
chipmunk, squirrels, flycatchers, 
owls, mountain bluebird, 
Townsend’s solitaire, northern 
shrike 

General Other uses – 
marking/sunning sites, 
dusting sites (very 
decayed), drumming, 
bridges etc. 

Mustelids, reptiles, grouse, 
squirrel, rodents, bobcat, 
marten etc. 

1 the information in this table was compiled from Kiesker (2000) for species in the SBS, 
ESSF and ICH biogeoclimatic zones but only species that were also found in the BWBS, 
ESSF, SBS and SWB biogeoclimatic zones were included.  This information was 
confirmed using Stevens (1995).   
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Table 2.  The general pattern of Coarse Woody Debris associated with Natural 
Disturbance Type (NDT) and biogeoclimatic zones and subzones in north-central British 
Columbia1. 

Natural Disturbance 
Type 

Biogeoclimatic zone 
and subzone 

CWD pattern 

NDT 1 (250-350 year 
average fire return 
interval) 

ESSFwk2 Large volumes of large sized CWD (some 
large pieces may be part of ecosystem for 
>1200yrs).  Immediately following stand-
initiating event, CWD begins at its highest 
value, over following decades CWD decays as 
trees grow – little further input of CWD 
during this time –until forest reaches steady 
state where decay rate=input rate –remains 
like this until next  major event. 

NDT 2 (200 year 
average fire return 
interval) 

ESSFmv2, ESSFmv3, 
ESSFmv4 
SBSwk1(mountain), 
SBSwk2 
SWBmk 

Immediately following stand-initiating event, 
CWD begins at its highest value, over 
following decades CWD decays as trees grow 
– little further input of CWD during this 
time, however stand-initiating events occur 
frequently enough not to remain for a long 
period of stasis such as occurs in NDT1 

NDT 3 (100 to 125 
year average 
disturbance return 
interval) 

BWBSdk1 
SBSmk1, SBSmk2, 
SBSwk1(plateau) 

Stand-initiating events occur frequently 
enough for stand to rarely if ever remain at a 
period of stasis such as occurs in NDT1.  
This NDT is characterized by densely 
regenerating stands that provide CWD during 
the life of the stand through tree death of 
seral species and suppression. 

1Information in this table compiled from Stevens 1997 and Forest Practices Code Biodiversity Guidebook 
available at http://www.for.gov.bc.ca/tasb/legsregs/fpc/fpcguide/biodiv/biotoc.htm. 
 
 
The amount of CWD in an ecosystem is a function of many variables such as mortality 
agents, site conditions, exposure, as well as decay rates and mechanisms (Harmon and 
Hua 1991).  There is also variability in the amount, size, species, and decay class of 
CWD (Lofroth 1998).  Spies and Franklin (1988) found that the rates of input and decay 
of CWD varied with tree species stand age and ecological site conditions.  Harmon et al. 
(1987) also found that decay rates varied with microclimate, substrate and size and 
species of CWD.  Mattson et al. (1987) found that between tree species the decay rate 
varied as much as 10 times.  They also found that if the tree was suspended above the 
ground that it decayed at a slower rate than those on the ground.  Aspect was also found 
to play a role in the decay rate (Mattson et al. 1987).  The total volume or biomass of 
CWD found in an ecosystem also varies with ecological condition (Spies and Cline 
1988).  For example, Brewer (1993) found that the biomass of CWD in his study plots in 
SBS stands varied from 37 to 384 m3/ha.  In another study in mature stands in the 
SBSmc subzone, it was found that CWD volumes were highest in moist ecosystems 
such as Devil’s Club (268.4 m3/ha) and lowest in xeric ecosystems such as Dry Pine 
(36.2 m3/ha) (Lofroth 1998). Some coniferous ecosystems also have greater total 
biomass than many deciduous ecosystems (Spies and Cline 1988). 
 



VOLLER AND MCNAY  WILDLIFE INFOMETRICS INC. 
 

CWD Target for Mackenzie DFA 8 

 Forest successional stage also influences CWD volumes (Lofroth 1998).  Young and old 
(<500 years) stages of forest succession have high CWD volumes while the 60-80 year 
old forests have the lowest CWD volume (Spies et al. 1988).  Young forests often have 
high CWD volumes due to residual CWD from the previous stand; however, the amount 
of residual material is dependant on the disturbance agent that caused the successional 
change (Lofroth 1998).  Logging can lead to different CWD volumes than would occur 
after natural disturbance (Lofroth 1998).  Generally, managed stands have less CWD 
then unmanaged stands (Spies et al. 1988).  Angelstam (1997) demonstrated that in 
unmanaged stands, CWD made up 30 to 40% of the total wood volume; after one 
rotation this was reduced to 20% and after several rotations it was reduced to 1%.  
Densmore et al. (2004) found 60% of the average volumes of pre-harvest CWD pieces 
were > 12 m in length while only 9% of the average volumes of post-harvest CWD 
pieces were > 12 m in length.  They predicted that by the end of a forest rotation CWD 
volume in a stand in the SBSmk1 would have only 15% of the CWD found in a mature, 
unmanaged stand.  This result should be expected because the total volume of an 
unharvested stand will eventually become CWD at some point in the life span of the 
stand.    
 
A decline in many species (Berg et al. 1994, Boyland and Bunnell 2002) has been 
attributed to recent forest management and subsequent loss of size, decay class, and 
total volume of CWD.  Unfortunately we do not know what the appropriate amount or 
distribution of CWD should be for many species nor is it necessarily possible to ever find 
an appropriate amount that will serve the needs of all species (Bunnell et al. 1997, 
Boyland and Bunnell 2002).  Also, due to the fact that different forest types grow and 
recruit CWD at different rates, it is misleading to expect general guidelines for 
management of CWD (Bunnell et al. 2002b).  Data collected in productive forest 
conditions would have little relevance when compared to unproductive forests.  What is 
evident, however, is that the amount of CWD in harvested stands has declined to the 
detriment of many species: Bunnell et al. (2002b) summarize this by stating that we do 
not know what appropriate amounts are, but we do know we have not been recruiting 
enough downed wood. 

CWD TARGETS USED IN THE BC FOREST SECTOR 

Although there are strong arguments for managing levels of CWD (Densmore et al. 
2004), the BC government has also recognized that previous attempts to impose 
province-wide CWD management were largely unsuccessful.  Lack of success has 
apparently been due primarily to the potential for increased costs of logging and conflicts 
between CWD volume targets and timber utilization standards1.   
 
Government policies, procedures, regulations, and recommendations involving CWD 
have occurred in many documents including:  the Forest and Range Practices Act, the 
Logging Residue and Waste Measurement Procedures, Vegetation Resources Inventory 
Standards and Procedures, Forest Practices Code of British Columbia Act, Operational 
Planning Regulations, Timber Harvesting Practices Regulation, the Silviculture Practices 

                                                      
1 http://www.for.gov.bc.ca/hre/deadwood/DTgui3.htm 
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Regulation and the Forest Practices Code Biodiversity Guidebook.  Over the years since 
1995 many sections of the Forest Practices Code (FPC) have been repealed and 
replaced by the results based Forest and Range Practices Act.  The Biodiversity 
Guidebook represents the seminal attempt to guide retention of CWD in BC.  In 2000, a 
consultation process was undertaken between the forest industry, the Ministry of 
Environment, and the Ministry of Forests which resulted in a strategy for CWD 
management.  This strategy was intended to combine current knowledge with 
continuous new input through adaptive management and was entitled “Short-term 
Strategy for Coarse Woody Debris Management in British Columbia Forests” (BC 
Ministry of Forests 2000).  This strategy allowed for timber that was below mandatory 
utilization standards to be left as CWD if there was no associated economic value.  This 
strategy emphasized the management of the uneconomical wood left after harvest in 
order to maximize the ecological value while still taking into consideration the utilization 
standards, avoidable waste benchmarks, and cost of logging (Densmore et al. 2004).  
Under the FPC, licensees were required to specify objectives for CWD retention in a 
Forest Development Plan (FDP).  A Silvicultural Plan (SP) was also required in which, 
licensees described the volume and range of piece size that is to be retained on the site 
to meet the objectives in the FDP (Ministry of Forests 2002).  With the newer results 
based code, CWD retention is described as ”management intent” and Best Management 
Practices describe the quantity, quality and distribution that should be retained after 
harvest (Ministry of Forests 2002). 
 
Other acts, standards, and procedures influence the amount of CWD that can be 
economically retained.  For example, the utilization standards contain definitions of the 
maximum allowable stump height, and the minimum breast height (dbh) and top 
diameters that are used to calculate the volume of merchantable timber.  In turn, the 
Logging Residue and Waste Measurement Procedures can be used to determine the 
amount of merchantable timber that licensees can leave on a harvested site without 
being billed.  In the Mackenzie area the utilization standards have a stump height of 
30cm, a dbh of 12.5cm and a top diameter of 10cm for all coniferous species except 
balsam, the latter has a standard utilization dbh of 15cm1.  The following standard timber 
merchantability specifications are provided within the Ministry of Forests, Interior 
Appraisal Manual (Table 1-1 in Amendment No.5, March 20082): 

• Stumps (measured on the side of the stump adjacent to the highest ground) no 
higher than 30.0 cm 

• Diameter (outside bark) at stump height  
• lodgepole pine: all timber that meets or exceeds 15.0 cm 
• all other species: all timber that meets or exceeds 20.0 cm 

• Top diameter (inside bark or slab thickness)  
• for all species and ages, except cedar older than 141 years, all timber 

that meets or exceeds 10.0 cm 
• for cedar older than 141 years, all timber that meets or exceeds 15.0 cm 

• Minimum length log or slab 3.0 m 
      
Before 1999 the province had a “zero waste” policy that required forest licensees to 
remove all timber of sawlog grade; if not removed, it was classified and billed as waste.  

                                                      
1 http://www.for.gov.bc.ca/hts/tsr1/ration/tsa/tsa16/16Ra0029.htm#E10E8 
2 http://www.for.gov.bc.ca/hva/manuals/interior/2007/InteriorAmend5.pdf 
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Beginning in 1999 this policy was changed to allow “waste benchmarks”; a “waste” 
benchmark was defined as the volume of avoidable waste that could be left on a 
harvested area without being subject to a monetary waste assessment1.  This allowed 
licensees to make the decision as to which logs to remove and which to leave as waste.  
The idea for this was twofold; it allowed the companies to recover logs to their economic 
margins as well as accommodate the need to leave behind CWD for biological reasons.  
However, these benchmarks were not based on scientific study or quantitative analyses 
but were established as a starting point recognizing that zero waste was neither 
ecologically or economically sound.  The Ministry also eliminated mandatory species and 
log grade utilization (cut and remove) requirements.  This allowed licensees to remove 
any logs that were of value to them subject to other FRPA regulations and standards.  
The new policy “Take or Pay” requires that licensees pay stumpage on scaled timber 
and on waste assessments of standing or felled timber not removed from the cutting 
authority area1,2.  “Unavoidable waste” was defined as wood that is physically obstructed 
or that cannot be removed for safety or environmental reasons and is not billed.   
 
Benchmark volumes are calculated by multiplying the benchmark value (Table 3) by the 
total of the dispersed, accumulations and standing tree subpopulations from the cutblock 
waste assessment.  In the interior of BC, avoidable waste volumes in sawlog grades 1 
and 2 from the dispersed, accumulated and standing tree subpopulations are applied to 
benchmarks; therefore, when the avoidable waste volume exceeds the benchmark for 
that cutblock, the licensee is required to pay on the sawlog grade volumes in excess of 
the benchmark.  The government recognizes that current recommendations for 
maintaining coarse woody for biodiversity purposes (as stated in the FPC Biodiversity 
Guidebook) conflicts with current utilization standards and until this policy conflict is 
resolved, utilization standards take precedence over biodiversity requirements for CWD3. 

Table 3.  Timber waste benchmarks for the interior of British Columbia. 

 Dry belt Transition zone Wet belt 

Normal 4 m3/ha 10 m3/ha 20 m3/ha 

 

RECORDS OF CWD FROM THE MACKENZIE DEFINED 
FOREST AREA AND OTHER DATA SOURCES FROM SIMILAR 
BEC ZONES AND SUBZONES 

Study Area Description of  the Mackenzie Defined Forest Area 

The Mackenzie DFA is situated wholly within the Mackenzie Timber Supply Area (TSA) 
in the northeast interior of BC.  Spanning approximately 6.1 million hectares, the 

                                                      
1 http://www.for.gov.bc.ca/hva/manuals/rwprocedures/pdf/Ch1.pdf 
2 http://www.for.gov.bc.ca/hva/manuals/rwprocedures/pdf/Ch2.pdf 
3 http://www.for.gov.bc.ca/tasb/legsregs/fpc/fpcguide/biodiv/chap4.htm#mcw 



VOLLER AND MCNAY  WILDLIFE INFOMETRICS INC. 
 

CWD Target for Mackenzie DFA 11 

Mackenzie TSA is among the largest TSAs in the province.  The TSA lies within the 
Northern Interior Forest Region and is administered by the Mackenzie Forest District 
Office.  Adjacent TSAs include Fort Nelson and Cassiar to the north, Fort St. John and 
Dawson Creek to the east, and Prince George to the south and west. 
 
The Mackenzie DFA incorporates an area of approximately 2.12 million hectares of the 
TSA. Approximately 1.6 million hectares of the DFA is forested.  The DFA covers 
portions of the Rocky Mountains to the east, Omineca Plateau to the southwest, the 
Omineca Mountains to the west, and the Rocky Mountain Trench.  Consequently, a wide 
array of topography, soils, and climatic conditions are represented on the DFA.  The 
DFA is dominated primarily by four forested BEC zones:  
 

• Engelmann Spruce – Subalpine Fir (ESSF) is a forested subalpine zone 
occurring below the AT.  Forests are continuous at lower elevations but give way 
to parkland at upper elevations.  Engelmann spruce and subalpine fir are the 
dominant species although lodgepole pine occurs on drier sites.  The climate is 
severe with cool short growing seasons and long cold winters.   

• Spruce Willow Birch (SWB) is the most northerly subalpine zone in BC and 
occurs in the northern part of the TSA above the BWBS.  Lower elevations of the 
SWB support open forests of predominantly white spruce and subalpine fir.  At 
higher elevations subalpine fir and deciduous shrubs dominate.  The climate is 
severe with cool brief growing seasons and long cold winters. 

• Sub-Boreal Spruce (SBS) zone occurs at lower elevations typically on gently 
rolling plateaus and valley bottoms in the southern portion of the TSA.  Forests 
are predominantly hybrid white spruce and subalpine fir.  Extensive stands of 
lodgepole pine occur on drier sites due to frequent fires.  The climate is 
characterized by relatively warm, moist but short growing seasons and severe 
winters with abundant snowfall. 

• Boreal White and Black Spruce (BWBS) zone is found in the lower elevations of 
valleys primarily in the northern and western portions of the TSA.  Frequent fires 
have resulted in extensive successional forests of lodgepole pine and trembling 
aspen.  On gentle terrain stands of white spruce and trembling aspen are 
interspersed with black spruce bogs.  The climate features short growing 
seasons and long cold winters. 

 
The four primary BEC zones are further stratified into 10 subzone/variants.  These zones 
support a large variety of habitat types and predominately mixed forest stands 
comprised mainly of white spruce, lodgepole pine, subalpine fir, black spruce, trembling 
aspen, poplar and white birch in a wide range of ages, composition, and structure. 
 
The BEC zones, subzones and variants of the Mackenzie DFA are classed under NDT1 
1 to 3.  The ESSF zone, wet cool (wk2) subzone is classed as NDT1.  ESSF moist very 
cold (mv2) subzone, ESSFmv3, ESSFmv4, SBSwk1mountain, SBSwk2, and SWB moist 
cool (mk) subzone are all classed as NDT2.  BWBS dry cool (dk1) subzone and the 
SBSmk1, SBSmk2, and SBSwk1plateau are classed as NDT3. 

                                                      
1 http://ilmbwww.gov.bc.ca/risc/pubs/teecolo/tem/app-c.htm 
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Data and Information Sources  

Data or summaries of data were collected from the following sources: 
• A study conducted in the Mackenzie DFA by employees of TimberWest Forest 

Limited (Nielsen et al. 1997); 
• Data from the Province of BC Deadwood 

Site;(http://www.for.gov.bc.ca/hre/deadwood/DTdat.htm);  
• A study of wildlife tree patches conducted in the Moist Interior Plateau of BC 

(Sulyma and McNay 2008); and 
• Data from the Fort Nelson TSA, CanFor (Silvicon Services and Manning, Cooper 

and Associates 2006). 
 
CWD targets were also gathered from the following SFMP’s that have similar 
biogeoclimatic zones to the Mackenzie DFA: 

• Fort St James, CanFor ; 
• Chetwynd Division, CanFor ; 
• Ft. Nelson, CanFor; and 
• Prince George TFL 30 DFA and Prince George Forest District. 

Methods 

The data from the Mackenzie DFA was collected during 1995 and 1996 by employees of 
what was at that time, TimberWest Forest Limited.  The data were gathered at nineteen 
sites in various operating areas and biogeoclimatic zones.  Within each site, 10 plots 
30m in length and 100m apart were sampled.  The sampling method undertaken by 
Nielsen et al. (1997) was designed to characterize CWD volume per site.  We 
summarized information from this work.   
 
The data from the provincial dead wood site1 was collected by Government from various 
individual, independent projects located across a variety of ecological zones throughout 
the province.  Using these data, we tested the null hypothesis that biogeoclimatic zone 
and its relative temperature regime and relative moisture regime had no effect on 
volume of CWD (m3/ha) stratified by decay classes 1-2 and 3-5.  We grouped 
biogeoclimatic zones into those that are generally found at relatively high or relatively 
low elevations.  Prior to conducting the two-way analysis of variance, the dependant 
variable and standard data transformations of it, were assessed for normality using the 
Kolmogorov-Smirnov test and for homoscedasticity using Bartlet’s test (Zar 1974).  A 
Tukey’s honestly significant difference (HSD) test was the primary post-hoc comparison 
applied.  All data management and statistical analyses were performed using SAS (SAS 
Institute Inc., Cary, North Carolina). 
 
The data from the Ft Nelson TSA was compiled from timber cruises and Vegetation 
Resource Inventory data collected in areas of similar BEC zones to the Ft Nelson TSA.  
Most of the data were from the BWBS but the authors also provided a summary of CWD 
densities for the BWBS, ESSF and SBS from other studies (Appendix 2). 

                                                      
1 http://www.for.gov.bc.ca/hre/deadwood/DTdat.htm (accessed 08.03.18) 
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Summary and Interpretation of  CWD Data 

Mackenzie DFA 

Nielson et al. (1997) concluded from their data, that the average volume of CWD 
increased as age class of the forest increased.  Measured volumes of CWD were 49.2 
m3/ha, 115 m3/ha, and 353 m3/ha in forest age classes 4, 5, and 8, respectively.  Volume 
of CWD in the intermediate to advanced stages of decay also progressively increased as 
age class of the forest increased.  However by age class 9 (>250 years old) the average 
volume of CWD began to decrease again to 285 m3/ha. 
 
Nielsen et al. (1997) found that their data inferred a relationship between CWD volume 
and soil and moisture regimes.  For example, they observed that spruce-leading forests 
had a greater CWD volumes (up to maximum average of 358 m3/ha in age class 8) than 
pine-leading forests (maximum average of 164 m3/ha in age class 8). Nielson et al. 
(1997) sampled CWD in the SBS, ESSF and BWBS biogeoclimatic zones.  They did not 
sample all forest age classes in all zones so a direct comparison between zones was not 
possible.  However, their data indicated that the average volumes per hectare between 
zones were very different.  The CWD volumes were higher in the ESSF (averages 
between 194 to 493 m3/ha depending on age class) than the SBS (averages between 49 
to 298 m3/ha depending on age class).  In the BWBS, only 2 age classes of forest were 
sampled but the volumes in these age classes ranged from an average volume of 4 
m3/ha in age class 6 to an average volume of 115 m3/ha in age class 5. 
Provincial Deadwood Site 

CWD volume data from the provincial deadwood site was not distributed normally (P > 
KS = .01) but a log transformation of these data created a near normal distribution (P > 
KS > .10) in most of the sample strata.  Log of the CWD volume in decay classes 3-5 
was significantly related (F9,1979 = 136.6, R2 = .38, P < 0.001) to both the high/low 
stratification of biogeoclimatic zones and the zone relative temperature regime.. 
Although the interaction between these variables was also significant (P < 0.001), this 
was limited to warm sites where there was no apparent difference in CWD volume 
between zones at high and low elevations.  Generally there was a trend for volume of 
CWD to be similar at both elevations within the warmer temperature regimes but for 
distinction between the zones to occur markedly within the colder temperature regimes 
(Figure 1).  Log of CWD volume in decay classes 1-2 was significantly related to relative 
zone position, moisture regime, and temperature regime although data for this analysis 
were very sparse (Figure 2).  In general, the trend in this analysis was similar to that for 
more decayed wood in that, volume of CWD was greatest in moist and cool sites and 
that much of this volume increase would be attributed to larger pieces (Figure 3). 
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Figure 1.  Total volume (histograms) and standard error (bars) of coarse woody debris 
(CWD) measured in decay classes 3 -5 at sites of varying temperature regime (h – hot, w – 
warm, m – mild, k – cool, c – cold, and v – very cold) which are relative conditions 
characterizing biogeoclimatic zones of interior British Columbia.  Biogeoclimatic zones were 
stratified into those that occur at relatively high, or relatively low, elevations.  Decay classes, 
stratification of zones, and methods for calculating CWD volume are explained in the text.  
Data were obtained from http://www.for.gov.bc.ca/hre/deadwood/DTdat.htm accessed 
08.03.18). 
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Figure 2.  Total volume (histograms) and standard error (bars) of coarse woody debris 
(CWD) in decay classes 1 and 2 measured at sites of varying precipitation regime (x-xeric, d 
– dry, m – moist, w – wet, v – very wet) and temperature regime (h – hot, w – warm, m – 
mild, k – cool, c – cold, and v – very cold) which are relative conditions characterizing 
biogeoclimatic zones of interior British Columbia.  Biogeoclimatic zones were stratified into 
those that occur at relatively high, or relatively low, elevations.  Decay classes, stratification 
of biogeoclimatic zones, and methods for calculating CWD volume are explained in the text.  
Data were obtained from http://www.for.gov.bc.ca/hre/deadwood/DTdat.htm accessed 
08.03.18). 
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Figure 3.  The volume of coarse woody debris stratified by diameter classes as sampled from 
the Boreal White and Black Spruce (BWBS), Englemann Spruce Subalpine Fir (ESSF), Sub 
Boreal Spruce (SBS) and Spruce Willow Birch (SWB) biogeoclimatic zones of interior British 
Columbia.  Data were obtained from: http://www.for.gov.bc.ca/hre/deadwood/DTdat.htm 
accessed 08.03.18). 
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Moist Interior Plateau 

Although data from the Moist Interior Plateau was collected from a broad range of 
ecosystems, only that of the SBSmk1 pertained to the Mackenzie DFA.  Average 
volumes in this subzone ranged from 34.6 m3/ha to 474.3 m3/ha with the greatest 
volume occurring on the wetter sites (Table 4).   Average diameter of CWD pieces 
ranged from 9.9 cm to 20.8 cm again with a general trend for larger pieces to 
accumulate on wet sites. 

Table 4.  Average volume and diameter of coarse woody debris measured at plots of varying 
relative soil moisture regime in the Sub-Boreal Spruce moist cool biogeoclimatic subzone of 
central British Columbia (data from Sulyma and McNay 2008). 

Relative 
Soil 

Moisture 

Harvest 
Period 

Number of 
plots 

Volume (SE) Diameter (SE) 

1995-1999 3 34.6 (17.0) 9.9 (0.9) 
Dry 

2000-2006 1 217.3 20.8 

1995-1999 5 142.7 (21.7) 14.8 (1.9) 
Mesic 

2000-2006 6 327.1 (42.3) 16.3 (0.4) 

1995-1999 5 473.3 (173.2) 18.8 (2.2) 
Wet 

2000-2006 5 357.2 (132.3) 17.5 (2.7) 

 

Estimates of  CWD volume: SBS, BWBS, ESSF and SWB zones 

We summarized the estimates of CWD volume recovered from various sources for the 
SBS, BWBS, ESSF and SWB (Appendix 2).  The information came from various studies 
of CWD in natural stands conducted throughout BC and Alberta.  A wide range of CWD 
volume estimates occurred across the Biogeoclimatic zones and subzones.  The 
average volumes of CWD over all zones ranged from19 m3/ha to 245 m3/ha.  In the 
BWBS the averages varied from 19.2 m3/ha to 94.94 m3/ha but actual volumes ranged 
from 0 to151 m3/ha.  In the ESSF the averages varied from 80.63 to 212.07 m3/ha but 
actual volumes ranged from 3.92 to 373.38 m3/ha.  In the SBS the averages varied from 
171.1 to 244.46 m3/ha but actual volumes ranged from 1.37 to 932.14 m3/ha.   
 
CWD volumes in the BWBS were consistently lower than in other zones.  However, 
unlike the data collected from Mackenzie, a higher level of CWD was indicted for the 
SBS then the ESSF.  However, sample sizes were much greater in the SBS with one 
study having a sample size of 954 compared to a maximum sample size of 35 in only 1 
of the ESSF studies.  Also, many of the sites sampled could well have been wetter sites 
where breakdown of CWD would be slower and accumulation greater.  The large 
variation in sampled CWD volumes was likely due to variable relative temperature and 
moisture regimes and/or variable relative soil nutrient and moisture regimes.  For the 
most part, insufficient information was available from the raw data reports to be able to 
fully classify sites in this manner and so the variation remains intractable.   However, we 
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do know from the few sources where we did have this information (i.e., the BC Dead 
Wood site, Sulyma and McNay 2008) that general trends in CWD volume do exist 
around moisture and temperature regimes.          
Targets from SFMPs 

We summarized targets for management of CWD that have been stated in SFMPs 
constructed by licensees operating in areas adjacent and/or similar to the Mackenzie 
DFA (Appendix 3).  The targets ranged from default requirements adopted from FRPA -- 
0.04 m3/ha (converted from 4 logs/ha, 2m in length with 7.5cm top and butt) – to 92 
m3/ha.  The Ft St James Forest Districts target was to have CWD volumes within the 
natural range of variation indicated in Stevens (1997).  This would imply that their target 
for ESSF mesic sites would fall somewhere within a range of 34 m3/ha to 200 m3/ha, 
ESSF wet sites in a range of 80-282 m3/ha, SBS mesic sites in a range of 1-932 m3/ha, 
and SBS wet sites within a range of 4-661 m3/ha.  Those who constructed the Chetwynd 
SFMP took long-term CWD goals into account by making a provision that 50% of their 
target would be wood that is greater then 17.5cm in diameter.  The other SFMPs cover 
long-term goals by stating that a range of diameter and decay classes should be 
retained within the target.   

GENERAL MANAGEMENT RECOMMENDATIONS 

Samples or measures of CWD are not consistently reported and therefore it seems 
apparently impossible to articulate broad patterns in the number of pieces, volume, and 
percent cover (Boyland and Bunnell 2002, Bunnell et al. 2002b).  The variation in 
methods and reporting style is analogous to the number of different organisms that 
prefer or depend on different aspects of CWD (Bunnell et al. 2002b).  Nevertheless, 
sampling and modeling techniques in the literature such as Densmore et al. (2004), and 
the data we assembled here, have helped provide some basis for establishing 
preliminary targets for management of CWD.  Our fundamental recommendation is that 
these targets be set within a monitoring framework established to allow for continuous 
improvement based on adaptation where deemed necessary.         

Volume and size of  CWD 

Even though the actual amount of CWD required for healthy ecosystems remains 
unknown, studies from Europe indicate that when CWD levels fall between 2 to 30% of a 
natural stand, ecological problems occur (Bunnell et al. 2002b).  As a general rule, the 
Biodiversity guidebook suggests 50% of natural levels should be left after harvesting 
(Densmore et al. 2004).  The closer managed forests can mimic forests created through 
natural disturbance, the greater the chance of maintaining all native species and 
ecological processes.  Management should ensure that (Densmore et al. 2004): an 
adequate number of large CWD remain after logging, and sufficient potential recruits are 
available to stagger input of CWD over the life of the new forest stand. 
 
In summary: 

• Use site specific and landscape level information to refine the volume of CWD to 
retain. 

• Generally, retain more CWD on wetter and colder sites than on drier warmer 
sites. 
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• Retain at least 50% of natural levels of CWD. 
• At least 50% of the retained CWD should be greater than 20 cm in diameter. 
• Longer pieces of debris should not be cut up -this provides connectivity and 

travel routes. 
• Maintain a range of piece sizes. 

Dispersal of  CWD 

CWD may be retained by leaving logs and debris after harvest as well as retaining trees 
that will become future CWD.  Reserve patches and trees can act as remnants of the 
original stand in order to provide some CWD.  However, resource management 
objectives should be such that a volume of standing and downed deadwood is left 
throughout the cutblock (Densmore et al. 2004). For aggregate piles even the pattern of 
where to leave them effects whether or not these piles will be used so variation or 
replication of natural systems is the best rule of thumb.  The dispersal of the various 
decay classes of CWD also needs to be considered.  Forest managers should consider 
the effect of increasing CWD levels and dispersal on factors such as planting spots and 
fuel loading.   
 
In summary: 

• Leave logging debris on site. 
• Leave some loosely layered low piles of CWD (<1m in height) with some pieces 

radiating out from the piles to provide for travel, thermal and protective cover. 
• Do not disturb natural piles and dispersed CWD.  
• Avoid bunching groups of logs that are not being skidded to landings. 
• Retain clumped groupings of structural elements. 
• Retain a mix of dispersed and aggregate piles of CWD - apply diverse patterns 

across the landscape. 

Species and mix of  decay classes 

Different decay classes of CWD are important for different species; therefore, a mix of 
decay classes should be retained.  As well, different tree species decay at different rates 
therefore a variety of tree species should be retained both as CWD and as trees.     
 
In summary: 

• Retain a mix of species and decay classes dispersed and in piles throughout the 
cutblock. 

Future recruitment 

Bunnell et al. (2002b) suggest that retention of dispersed and aggregate live trees 
provides for recruitment of CWD in the future.  These retained trees will die a natural 
death and are likely to have incurred fungal invasion, have natural cavities from heart 
rot, and any invertebrates present are more likely to survive.  Windthrow of these 
retained trees, especially those that are dispersed through the cutblock, is likely and will 
hasten the provision of CWD.  The retention of aggregated older trees will provide an 
immediate source of CWD within the patch as well as future CWD recruits.   
 
In summary: 

• Retain dispersed and aggregate live trees for future recruits. 
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• Retain large diameter CWD in a variety of tree species dispersed and in piles 
across the block. 

• Retain some large diameter CWD suspended above the ground throughout the 
block. 

Baseline targets for management of  CWD by BEC zone and subzone 

Although there are general trends in CWD volume that appear to be strongly related to 
either climatic moisture and temperature regime and/or soil moisture regime, many 
researchers emphasize the lack of, and therefore the need for, site-specific information 
upon which to calculate appropriate CWD retention.  For this reason, an adaptive 
management approach is recommended as the basis for implementation of CWD 
targets.  Site specific information gathered during timber cruising could help fill this 
information void.  Furthermore, data from monitoring of harvested sites could be used to 
help interpret observed levels of wildlife use and adaptation of recommended CWD 
targets could be considered depending on those observations. 
 
The target volumes that we provide in Table 5 represent average CWD volumes that 
should be retained over harvested blocks within each BEC zone, subzone, and variant.  
The targets are presented with three qualifications as follows: 

1. A range is recommended as 20 % of the target because: a) it would be 
impossible to achieve a specific target exactly and b) ability to meet the target is 
expected to be site dependent.  Data or anecdotal observation from pre-harvest 
inventory or reconnaissance could be used to tailor the management 
prescription for each block or local grouping of blocks. 

2. We recommend that the CWD retention on all blocks should be within the 
apparent natural range of variability. 

3. We recommend that 50% the target volume in each BEC zone, subzone, and 
variant be composed of logs that are >20 cm in diameter (except the ESSFwk2 
where this should actually be >50 % of the target).  Further, we recommend that 
50% of that volume (i.e., 25% overall) should be in pieces >2 m long.  

 
A summary of the rationale for the recommended targets is provided in Appendix 4.    
We were unable to recover information for the SWBmk and recommend that field work 
be undertaken to provide this information prior to establishing a target for that subzone. 
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Table 5.  The apparent natural range of variability, and recommended1 targets for, the 
retention of Coarse Woody Debris (CWD) in the Biogeoclimatic Ecosystematic 
Classification (BEC) zones, subzones, and variants found within the Mackenzie DFA 
(details in Appendix 4). 

BEC zone/ 
subzone/ variant 

Apparent natural 
range of variability 

(m3/ha) 2  

Target volume for CWD 
(m3/ha) 1 

BWBSdk1 0 - 152 60 m3/ha 
ESSFmv2 4 - 373 106 m3/ha 
ESSFmv3 4 - 373 106 m3/ha 
ESSFmv4 4 - 373 106 m3/ha 
ESSFwk2 80 - 493 140 m3/ha 
SBSmk1 1 - 932 111 m3/ha 
SBSmk2 1 - 932 111 m3/ha 
SBSwk1 4 - 661 115 m3/ha 
SBSwk2 4 - 661 115 m3/ha 
SWBmk3 Not available Not available 

1 Recommended volume unless site specific information indicates a different volume. 
2 Apparent natural range of variability refers to estimates of low and high volumes of CWD 

as determined from scientific literature. 
3 Information is lacking for this zone/subzone so no target or range of variability is 

available. 
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APPENDIX 1: VERTEBRATE SPECIES ASSOCIATED WITH COARSE WOODY DEBRIS IN 
THE BWBS, ESSF, SBS AND SWB BIOGEOCLIMATIC ZONES AND SUBZONES OF NORTH-
CENTRAL BRITISH COLUMBIA1. 

Species Life history role  CWD characteristics Level of 
dependence

* 

Management 
status 

Biogeoclimatic 
zone/subzone2 

Long-toed 
salamander 
(Ambystoma 
macrodactylu
m) 

Reproduction, 
resting, hibernation, 
escape  

small concealed spaces at or below ground level under 
hard material; needs diversity of thermal regimes; for 
hibernation need thermally buffered subterranean spaces 
/ long concealed spaces for travel oriented to provide 
almost continual “lanes”/ invertebrates present in or 
around CWD; especially soft bodies inverts such as 
worms; note: burnt CWD less suitable for inverts / 
moist/ near water   

High Yellow SBSmk(y)  SBSwk (y) 
ESSFmv (y) ESSFwk 
(y) BWBSdk (y) 

Western toad 
(Bufo boreas) 

Reproduction, 
resting, hibernation, 
escape  

small concealed spaces at or below ground level under 
hard material; for hibernation need thermally buffered 
subterranean spaces; moist / invertebrates present in or 
around CWD; note: burnt CWD less suitable for inverts 

Medium Yellow SBSmk (y)  SBSwk 
(y) ESSFmv (y) 
ESSFwk (y) SWBmk 
(y) BWBSdk (y) 

Wood frog 
(Rana 
sylvatica) 

Hibernate under logs 
or leaf litter  

for hibernation need thermally buffered subterranean 
spaces ; moist/ near water 

Medium Yellow SBSmk (y)  SBSwk 
(y) SWBmk (y) 
BWBSdk (y) 

Western garter 
snake 
(Thamnophus 
elegans) 

Reproduction, 
resting, hibernation, 
escape   

small concealed spaces at or below ground level under 
hard material; for hibernation need thermally buffered 
subterranean spaces / invertebrates present in or around 
CWD; note: burnt CWD less suitable for inverts 

High Yellow ESSFmv ESSFwk  
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Common 
garter snake 
(Thamnophus 
sirtalis) 

Reproduction, 
resting, hibernation, 
escape  

small concealed spaces at or below ground level under 
hard material; for hibernation need thermally buffered 
subterranean spaces / invertebrates present in or around 
CWD; note: burnt CWD less suitable for inverts 

High Yellow ESSFmv ESSFwk  

Spruce grouse 
(Dendragapus 
canadensis) 

Reproduction, 
resting, escape, 
dusting 

large concealed spaces possibly on slope for drainage / 
exposed soil from upturned roots or very dry decayed 
wood for dusting sites 

Medium Yellow SBSmk (y)  SBSwk 
(y) ESSFmv (y) 
ESSFwk (y) SWBmk 
(y) BWBSdk (y) 

Blue grouse 
(Dendragapus 
obscurus) 

Resting, dusting large concealed spaces possibly on slope for drainage / 
exposed soil from upturned roots or very dry decayed 
wood for dusting sites / at higher elevations 

Medium Yellow SBSmk (y)  SBSwk 
(y) ESSFmv (y) 
ESSFwk (y) SWBmk 
(y) BWBSdk (y) 

Ruffed grouse 
(Bonasa 
umbellus) 

Drumming, resting, 
dusting  

large concealed spaces possibly on slope for drainage / 
exposed soil from upturned roots or very dry decayed 
wood for dusting sites / proximity to deciduous and 
abundant shrubs 

Medium Yellow SBSmk (y)  SBSwk 
(y) SWBmk (y) 
BWBSdk (y) 

Downy 
woodpecker 
(Picoides 
pubescens) 

foraging invertebrates present in or around CWD; note: burnt 
CWD less suitable for inverts 

Medium Yellow SBSmk (y)  SBSwk 
(y) ESSFmv (y) 
ESSFwk (y) SWBmk 
(sp,s) BWBSdk (sp,s)

Hairy 
woodpecker 
(Picoides 
villosus) 

foraging invertebrates present in or around CWD; note: burnt 
CWD less suitable for inverts 

Medium Yellow SBSmk (y)  SBSwk 
(y) ESSFmv (sp,s) 
ESSFwk (sp,s) 
SWBmk (sp,s) 
BWBSdk (y) 

Three-toed 
woodpecker 
(Picoides 
tridactylus) 

foraging invertebrates present in or around CWD; note: burnt 
CWD less suitable for inverts 

Medium Yellow SBSmk (y)  SBSwk 
(y) ESSFmv (y) 
ESSFwk (y) SWBmk 
(y) BWBSdk (y) 
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Black-backed 
woodpecker 
(Picoides 
arcticus) 

foraging invertebrates present in or around CWD; note: burnt 
CWD less suitable for inverts 

Medium Yellow SBSmk (y)  SBSwk 
(y) ESSFmv (y) 
ESSFwk (y) SWBmk 
(y) BWBSdk (s,m) 

Northern 
flicker 
(Colaptes 
auratus) 

foraging invertebrates present in or around CWD; ants are an 
important prey ; note: burnt CWD less suitable for 
inverts / small concealed spaces above ground 

Medium Yellow SBSmk (sp,s,a)  
SBSwk (sp,s,a) 
SWBmk (s,m) 
BWBSdk (sp,s,a) 

Pileated 
woodpecker 
(Dryocopus 
pileatus) 

foraging invertebrates present in or around CWD; ants are an 
important prey; note: burnt CWD less suitable for inverts 

Medium Yellow SBSmk (s,m)  SBSwk 
(s,m) ESSFmv (sp,s) 
ESSFwk (sp,s) 
BWBSdk (sp,s) 

Yellow-bellied 
flycatcher 
(Empidonax 
flaviventris) 

Reproduction, resting small concealed spaces above ground with shallow 
depressions or ledges; heavy moss cover / CWD stumps 
(<1.3m) or roots for hunting perches 

Medium Yellow SBSwk (sp,s) 
BWBSdk (sp,s) 

Alder 
flycatcher 
(Empidonax 
alnorum) 

Reproduction, resting small concealed spaces above ground with shallow 
depressions or ledges / CWD stumps (<1.3m) or roots 
for hunting perches 

Medium Yellow SBSmk (sp,s)  SBSwk 
(sp,s) 

Steller’s jay 
(Cyanocitta 
stelleri) 

foraging invertebrates present in or around CWD; note: burnt 
CWD less suitable for inverts 

Low Yellow SBSmk (y)  SBSwk 
(y) ESSFmv (y) 
ESSFwk (y) SWBmk 
(s,m) BWBSdk (y) 
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Winter wren 
(Troglodytes 
troglodytes) 

Reproduction, 
resting, escape, travel, 
foraging  

small concealed spaces at or below ground level under 
hard material / long concealed spaces for travel oriented 
to provide almost continual “lanes”/ invertebrates 
present in or around CWD; note: burnt CWD less 
suitable for inverts / small concealed spaces above 
ground / near low, dense shrub cover / near forest with 
structurally diverse, dense lower stratum 

High Yellow SBSmk (y)  SBSwk 
(y) ESSFmv (y) 
ESSFwk (y) SWBmk 
(y) BWBSdk (y) 

American 
dipper (Cinclus 
mexicanus) 

Reproduction, 
resting, escape 

large concealed spaces / small concealed spaces above 
ground / near water 

Medium Yellow SBSmk (y)  SBSwk 
(y) ESSFmv (m,w) 
ESSFwk (m,w) 
SWBmk (s,m) 
BWBSdk (y) 

Townsend’s 
solitaire 
(Myadestes 
townsendi) 

Reproduction, 
resting, escape  

small concealed spaces at or below ground level under 
hard material / small concealed spaces above ground / 
CWD stumps (<1.3m) for hunting perches / near 
relatively open conifer forest 

High Yellow SBSmk (s,m)  SBSwk 
(s,m) ESSFmv (s,a) 
ESSFwk (s,a) 
SWBmk (s,a) 
BWBSdk (s,m) 

Veery 
(Catharus 
fuscescens) 

Foraging invertebrates present in or around CWD; note: burnt 
CWD less suitable for inverts 

Medium to 
low 

Yellow SBSwk (sp,s) 

Swainson’s 
thrush 
(Catharus 
ustulatus) 

Foraging invertebrates present in or around CWD; note: burnt 
CWD less suitable for inverts 

Low Yellow SBSmk (sp,s)  SBSwk 
(sp,s) BWBSdk (sp,s)

Hermit thrush 
(Catharus 
guttatus) 

Resting, escape, 
foraging   

small concealed spaces at or below ground level under 
hard material / invertebrates present in or around CWD; 
note: burnt CWD less suitable for inverts / small 
concealed spaces above ground 

Low Yellow SBSmk (sp,s)  SBSwk 
(sp,s) ESSFmv (s) 
ESSFwk (s) SWBmk 
(s) BWBSdk (s,m) 
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American 
robin (Turdus 
migratorius) 

Resting, escape small concealed spaces above ground Low Yellow SBSmk (sp,s,a)  
SBSwk (sp,s,a) 
ESSFmv (s,m) 
ESSFwk (s,m) 
SWBmk (s,a) 
BWBSdk (s,m) 

Northern 
waterthrush 
(Seiurus 
noveboracensi
s) 

Reproduction, 
resting, escape, 
foraging 

invertebrates present in or around CWD; note: burnt 
CWD less suitable for inverts / small concealed spaces 
above ground/ near low, dense shrub cover 

Medium to 
high 

Yellow SBSmk (s,m)  SBSwk 
(s,m)  ESSFmv (s,a) 
ESSFwk (s,a) 
SWBmk (s,m) 
BWBSdk (s,m) 

Wilson’s 
warbler 
(Wilsonia 
pusilla) 

Reproduction, 
resting, escape 

small concealed spaces above ground with shallow 
depressions or ledges / near low, dense shrub cover 

Low Yellow SBSmk (s,a)  SBSwk 
(s,a)  ESSFmv (s,a) 
ESSFwk (s,a) 
SWBmk (s,m) 
BWBSdk (s,m) 

Chipping 
sparrow 
(Spizella 
passerine) 

Foraging invertebrates present in or around CWD; note: burnt 
CWD less suitable for inverts 

Low Yellow SBSmk (s,m)  SBSwk 
(s,m) ESSFmv (s) 
ESSFwk (s) SWBmk 
(sp,s) BWBSdk (sp,s)

Fox sparrow 
(Passerella 
iliaca) 

Foraging invertebrates present in or around CWD; note: burnt 
CWD less suitable for inverts 

Low Yellow SBSmk (s,m)  SBSwk 
(s,m) ESSFmv (s) 
ESSFwk (s) SWBmk 
(s) BWBSdk (s,m) 

Song sparrow 
(Melospiza 
melodia) 

Reproduction, 
resting, escape, 
foraging 

invertebrates present in or around CWD; note: burnt 
CWD less suitable for inverts / small concealed spaces 
above ground with shallow depressions or ledges / near 
low, dense shrub cover 

Low Yellow SBSmk (s,m)  SBSwk 
(s,m) ESSFmv (s) 
ESSFwk (s) SWBmk 
(s) BWBSdk (s,m) 
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Lincoln’s 
sparrow 
(Melospiza 
lincolnii) 

Foraging invertebrates present in or around CWD; note: burnt 
CWD less suitable for inverts 

Low Yellow SBSmk (s,m)  SBSwk 
(s,m) SWBmk (s) 
BWBSdk (s,m) 

White-throated 
sparrow 
(Zonotrichia 
albicollis) 

Foraging invertebrates present in or around CWD; note: burnt 
CWD less suitable for inverts 

Low Yellow SBSmk (s,m)  SBSwk 
(s,m) BWBSdk (sp,s)

Golden-
crowned 
sparrow 
(Zonotrichia 
atricapilla) 

Foraging invertebrates present in or around CWD; note: burnt 
CWD less suitable for inverts 

Low Yellow SBSmk (sp,s)  SBSwk 
(sp,s) BWBSdk (m) 

White-
crowned 
sparrow 
(Zonotrichia 
leucophrys) 

Foraging invertebrates present in or around CWD; note: burnt 
CWD less suitable for inverts 

Low Yellow SBSmk (s,m)  SBSwk 
(s,m) ESSFmv (s) 
ESSFwk (s) SWBmk 
(s) BWBSdk (sp,s,a) 

Dark-eyed 
junco (Junco 
hyemalis) 

Reproduction, 
resting, escape, 
foraging  

small concealed spaces at or below ground level under 
hard material / invertebrates present in or around CWD; 
note: burnt CWD less suitable for inverts / small 
concealed spaces above ground with shallow depressions 
or ledges 

Low Yellow SBSmk (s,m,w)  
SBSwk (s,m,w) 
ESSFmv (s,m) 
ESSFwk (s,m) 
SWBmk (s,a) 
BWBSdk (s,m,w) 

Common 
shrew (Sorex 
cinereus) 

Reproduction, 
resting, escape, 
foraging   

small concealed spaces at or below ground level under 
hard material / long concealed spaces for travel oriented 
to provide almost continual “lanes”/ invertebrates 
present in or around CWD; note: burnt CWD less 
suitable for inverts / relatively moist sites  

High Yellow SBSmk (y)  SBSwk 
(y) ESSFmv (y) 
ESSFwk (y) SWBmk 
(y) BWBSdk (y) 
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Pygmy shrew 
(Sorex hoyi) 

Reproduction, 
resting, escape, 
foraging  

small concealed spaces at or below ground level under 
hard material; moist / long concealed spaces for travel 
oriented to provide almost continual “lanes”/ 
invertebrates present in or around CWD; note: burnt 
CWD less suitable for inverts  

High Yellow SBSmk (y)  SBSwk 
(y) ESSFmv (y) 
ESSFwk (y) SWBmk 
(y) BWBSdk (y) 

Dusky shrew 
(Sorex 
monticolus) 

Cover, foraging, 
reproduction  

small concealed spaces at or below ground level under 
hard material; moist / long concealed spaces for travel 
oriented to provide almost continual “lanes”/ 
invertebrates present in or around CWD; note: burnt 
CWD less suitable for inverts 

Medium Yellow SBSmk (y)  SBSwk 
(y) ESSFmv (y) 
ESSFwk (y) SWBmk 
(y) BWBSdk (y) 

Water shrew 
(Sorex 
palustris) 

Cover, foraging, 
reproduction  

small concealed spaces at or below ground level under 
hard material; moist / long concealed spaces for travel 
oriented to provide almost continual “lanes”/ 
invertebrates present in or around CWD; note: burnt 
CWD less suitable for inverts / relatively moist sites  

Medium Yellow SBSmk (y)  SBSwk 
(y) ESSFmv (y) 
ESSFwk (y) SWBmk 
(y) BWBSdk (y) 

Vagrant shrew 
(Sorex 
vagrans) 

Cover, foraging, 
reproduction  

small concealed spaces at or below ground level under 
hard material; moist / long concealed spaces for travel 
oriented to provide almost continual “lanes”/ 
invertebrates present in or around CWD; note: burnt 
CWD less suitable for inverts / relatively moist sites / 
rich soils with low acidity 

High Yellow ESSFmv (y) ESSFwk 
(y) 

Snowshoe hare 
(Lepus 
americanus) 

cover large concealed spaces Medium Yellow SBSmk (y)  SBSwk 
(y) ESSFmv (y) 
ESSFwk (y) SWBmk 
(y) BWBSdk (y) 
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Southern red-
backed vole 
(Myodes 
gapperi) 

Cover, foraging  small concealed spaces at or below ground level under 
hard material / long concealed spaces for travel oriented 
to provide almost continual “lanes”/ invertebrates 
present in or around CWD; note: burnt CWD less 
suitable for inverts / small concealed spaces above 
ground / mesic sites / Gyug (1994) found that red-
backed voles were rarely found in clearcuts unless the 
piles were within 40m of forest edge.   

High Yellow SBSmk (y)  SBSwk 
(y) ESSFmv (y) 
ESSFwk (y) 
BWBSdk (y) 

Northern red-
backed vole 
(Myodes 
rutilus) 

Cover, foraging  small concealed spaces at or below ground level under 
hard material / long concealed spaces for travel oriented 
to provide almost continual “lanes”/ invertebrates 
present in or around CWD; note: burnt CWD less 
suitable for inverts / small concealed spaces above 
ground / mesic sites 

High Yellow ESSFwk (y) SWBmk 
(y) BWBSdk (y) 

Long-tailed 
vole (Microtus 
longicaudus) 

Cover, foraging  small concealed spaces at or below ground level under 
hard material / long concealed spaces for travel oriented 
to provide almost continual “lanes”/ near dense herb or 
shrub cover / mesic sites 

Medium Yellow SBSmk (y)  SBSwk 
(y) ESSFmv (y) 
ESSFwk (y) SWBmk 
(y) BWBSdk (y) 

Meadow vole 
(Microtus 
pennsylvanicus
) 

Cover small concealed spaces at or below ground level under 
hard material / long concealed spaces for travel oriented 
to provide almost continual “lanes”/ grassy sites 

Medium Yellow SBSmk (y)  SBSwk 
(y) ESSFmv (y) 
ESSFwk (y) SWBmk 
(y) BWBSdk (y) 

Heather vole 
(Phenacomys 
intermedius) 

Cover  small concealed spaces at or below ground level under 
hard material at shallow depths approx less than 20cm; 
dry/ long concealed spaces for travel oriented to provide 
almost continual “lanes”/ near dense herb or shrub 
cover / dry sites /close to edge 

High Yellow ESSFmv (y) ESSFwk 
(y) SWBmk (y) 
BWBSdk (y) 
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Bushy-tailed 
woodrat 
(Neotoma 
cinerea) 

Reproduction, 
resting, hibernation, 
escape, travel, 
foraging  

large concealed spaces , small concealed spaces at or 
below ground level under hard material / small concealed 
spaces above ground / long, large or elevated material 
that is clear of dense vegetation  

Medium Yellow SBSmk (y)  SBSwk 
(y) ESSFmv (y) 
ESSFwk (y) SWBmk 
(y) BWBSdk (y) 

Deer mouse 
(Peromyscus 
maniculatus) 

Cover , foraging, 
travel 

small concealed spaces at or below ground level under 
hard material; dry / long concealed spaces for travel/ 
invertebrates present in or around CWD; note: burnt 
CWD less suitable for inverts / small concealed spaces 
above ground / CWD across canyons or streams for 
travel / dry sites 

Medium Yellow SBSmk (y)  SBSwk 
(y) ESSFmv (y) 
ESSFwk (y) SWBmk 
(y) BWBSdk (y) 

Porcupine 
(Erethizon 
dorsatum) 

Reproduction, 
resting, hibernation, 
escape 

large concealed spaces possibly on slope for drainage / 
prefer in conifer dominated stands / close to low, dense 
shrub cover 

Medium Yellow SBSmk (y)  SBSwk 
(y) ESSFmv (y) 
ESSFwk (y) SWBmk 
(y) BWBSdk (y) 

Beaver (Castor 
canadensis) 

Forage, dam 
construction 

Use of recently fallen CWD for food Medium Yellow SBSmk (y)  SBSwk 
(y) ESSFmv (y) 
ESSFwk (y) SWBmk 
(y) BWBSdk (y) 

Northern 
flying squirrel 
(Glaucomys 
sabrinus) 

Travel, foraging long concealed spaces for travel / long, large or elevated 
material that is clear of dense vegetation / CWD across 
canyons or streams for travel 

Medium Yellow SBSmk (y)  SBSwk 
(y) ESSFmv (y) 
ESSFwk (y) SWBmk 
(y) BWBSdk (y) 

Woodchuck 
(Marmota 
monax) 

Reproduction, 
resting, hibernation, 
escape 

large concealed spaces possibly on slope for drainage Medium Yellow SBSmk (y)  SBSwk 
(y) ESSFmv (y)  
SWBmk (y) BWBSdk 
(y) 
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Golden-
mantled 
ground squirrel 
(Spermophilus 
lateralis) 

Cover  small concealed spaces at or below ground level under 
hard material at depths of approx 20-90cm; for 
hibernation need thermally buffered subterranean spaces; 
higher elevations / close to edge 

Medium Yellow ESSFmv (y) ESSFwk 
(y) 

Columbian 
ground squirrel 
(Spermophilus 
columbianus) 

Cover, other small concealed spaces at or below ground level under 
hard material at depths of approx 20-90cm; for 
hibernation need thermally buffered subterranean spaces 
/ use of stumps or rootmasses for food handling and 
lookout sites 

Medium Yellow SBSmk (y)  SBSwk 
(y) ESSFmv (y)  

Yellow-pine 
chipmunk 
(Neotamias 
amoenus) 

Reproduction, 
resting, hibernation, 
escape, travel, 
foraging   

small concealed spaces at or below ground level under 
hard material –in winter may need depths below 70cm; 
for hibernation need thermally buffered subterranean 
spaces / long concealed spaces for travel oriented to 
provide almost continual “lanes”/ invertebrates present 
in or around CWD / small concealed spaces above 
ground / long, large or elevated material that is clear of 
dense vegetation / use of stumps or rootmasses for food 
handling and lookout sites/ near dense herb or shrub 
cover/ close to edge 

High Yellow SBSmk (y)  SBSwk 
(y) 

Least 
chipmunk 
(Neotamias 
minimus) 

Reproduction, 
resting, hibernation, 
escape, travel, 
foraging   

small concealed spaces at or below ground level under 
hard material / long concealed spaces for travel oriented 
to provide almost continual “lanes”/ invertebrates 
present in or around CWD / small concealed spaces 
above ground / long, large or elevated material that is 
clear of dense vegetation / use of stumps or rootmasses 
for food handling and lookout sites 

Medium Yellow SBSmk (y)  SBSwk 
(y) ESSFmv (y) 
ESSFwk (y) 
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Red squirrel 
(Tamiasciurus 
hudsonicus) 

Reproduction, 
resting, hibernation, 
escape, travel, 
foraging  

small concealed spaces at or below ground level under 
hard material / long concealed spaces for travel oriented 
to provide almost continual “lanes”/ long, large or 
elevated material that is clear of dense vegetation / use of 
stumps or rootmasses for food handling and lookout 
sites / near sites with abundant conifer seeds 

High Yellow SBSmk (y)  SBSwk 
(y) ESSFmv (y) 
ESSFwk (y) SWBmk 
(y) BWBSdk (y) 

Meadow 
jumping 
mouse (Zapus 
hudsonius) 

Reproduction, 
resting, hibernation, 
escape, travel  

small concealed spaces at or below ground level under 
hard material; for hibernation need thermally buffered 
subterranean spaces / long concealed spaces for travel 
oriented to provide almost continual “lanes”/ CWD 
across canyons or streams for travel / grassy sites / 
relatively moist sites 

Medium Yellow SBSmk (y)  SBSwk 
(y) ESSFmv (y) 
ESSFwk (y) SWBmk 
(y) BWBSdk (y) 

Western 
jumping 
mouse (Zapus 
princes) 

Reproduction, 
resting, hibernation, 
escape, travel   

small concealed spaces at or below ground level under 
hard material; for hibernation need thermally buffered 
subterranean spaces / long concealed spaces for travel 
oriented to provide almost continual “lanes”/ CWD 
across canyons or streams for travel / grassy sites/ 
relatively moist sites 

Medium Yellow SBSmk (y)  SBSwk 
(y) ESSFmv (y) 
ESSFwk (y) SWBmk 
(y) BWBSdk (y) 

Coyote (Canis 
latrans) 

Reproduction, 
resting, hibernation  

large concealed spaces possibly on slope for drainage / 
small mammals 

Medium Yellow SBSmk (y)  SBSwk 
(y) ESSFmv (y) 
ESSFwk (y) SWBmk 
(y) BWBSdk (y) 

Gray wolf 
(Canis lupus) 

Reproduction, resting  large concealed spaces possibly on slope for drainage/ 
small mammals 

Medium Yellow SBSmk (y)  SBSwk 
(y) ESSFmv (y) 
ESSFwk (y) SWBmk 
(y) BWBSdk (y) 

Red fox 
(Vulpes 
vulpes) 

Reproduction, resting large concealed spaces possibly on slope for drainage and 
south facing/ small mammals 

Medium Yellow SBSmk (y)  SBSwk 
(y) ESSFmv (y) 
ESSFwk (y) SWBmk 
(y) BWBSdk (y) 
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Cougar (Felis 
concolor) 

Reproduction, resting large concealed spaces possibly on slope for drainage/ 
small mammals 

High Yellow SBSmk (y)  SBSwk 
(y) ESSFmv (y) 
ESSFwk (y) 
BWBSdk (y) 

Lynx (Lynx 
canadensis) 

Reproduction, resting large concealed spaces possibly on slope for drainage / 
long, large or elevated material that is clear of dense 
vegetation / prefer in conifer dominated stands/ small 
mammals 

Medium Yellow SBSmk (y)  SBSwk 
(y) ESSFmv (y) 
ESSFwk (y) SWBmk 
(y) BWBSdk (y) 

Bobcat (Lynx 
rufus) 

Reproduction, resting large concealed spaces possibly on slope for drainage / 
long, large or elevated material that is clear of dense 
vegetation / CWD across canyons or streams for travel/ 
small mammals 

Medium Yellow SBSmk (y)  SBSwk 
(y) ESSFmv (y) 
ESSFwk (y) SWBmk 
(y) BWBSdk (y) 

Wolverine 
(Gulo gulo) 

Reproduction, 
resting, foraging 

large concealed spaces possibly on slope for drainage 
/fungi for foraging/small mammals / prefer in conifer 
dominated stands 

High Blue SBSmk (y)  SBSwk 
(y) ESSFmv (y) 
ESSFwk (y) SWBmk 
(y) BWBSdk (y) 

River otter 
(Lontra 
canadensis) 

Reproduction, resting large concealed spaces / close to dense, low shrubs Medium Yellow SBSmk (y)  SBSwk 
(y) ESSFmv (y) 
ESSFwk (y) SWBmk 
(y) BWBSdk (y) 

Marten  
(Martes 
americana) 

Denning, foraging large concealed spaces possibly on slope for drainage / 
invertebrates present in or around CWD /small 
mammals / small concealed spaces above ground / long, 
large or elevated material that is clear of dense vegetation 
/ CWD across canyons or streams for travel/ a variety of 
thermal properties /subnivean spaces associated with 
CWD /close or under moderate canopy closure / 
isolated debris piles were not used by marten unless they 
were on a path of 135 meters or less from forest cover 
(Gyug 1993, 1994 in Bunnell et al. 2002b).   

Medium Yellow SBSmk (y)  SBSwk 
(y) ESSFmv (y) 
ESSFwk (y) SWBmk 
(y) BWBSdk (y) 
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Fisher (Martes 
pennanti) 

Denning, foraging large concealed spaces possibly on slope for drainage / 
small mammals and birds / long, large or elevated 
material that is clear of dense vegetation /subnivean 
spaces associated with CWD /close or under moderate 
canopy closure 

High Blue SBSmk (y)  SBSwk 
(y) ESSFmv (y) 
ESSFwk (y) SWBmk 
(y) BWBSdk (y) 

Striped skunk 
(Mephitis 
mephitis) 

Reproduction, 
resting, foraging 

large concealed spaces possibly on slope for drainage / 
invertebrates present in or around CWD; note: burnt 
CWD less suitable for inverts / close to dense, low shrub 
cover / small mammals,  amphibians, reptiles and birds 

Medium Yellow SBSmk (y)  SBSwk 
(y) SWBmk (y) 
BWBSdk (y) 

Ermine 
(Mustela 
erminea) 

Denning, forage, 
cover  

small concealed spaces at or below ground level under 
hard material / long concealed spaces for travel oriented 
to provide almost continual “lanes”/ invertebrates 
present in or around CWD / small concealed spaces 
above ground / long, large or elevated material that is 
clear of dense vegetation / small mammals, birds and 
herpetiles / near dense herb or shrub cover / prefer 
areas with logging residue piles (Lisgo et al. 2002) / Lisgo 
et al. (2002) in their study on ermine recommend that 
aggregate piles be retained linearly along roads in order to 
ensure that they occur in many females home ranges. 

Medium Yellow SBSmk (y)  SBSwk 
(y) SWBmk (y) 
BWBSdk (y) 

Long-tailed 
weasel 
(Mustela 
frenata) 

Denning, forage, 
cover   

large concealed spaces possibly on slope for drainage / 
small concealed spaces at or below ground level under 
hard material / long concealed spaces for travel oriented 
to provide almost continual “lanes”/ invertebrates 
present in or around CWD / small concealed spaces 
above ground / long, large or elevated material that is 
clear of dense vegetation/ small mammals and birds/ 
near dense herb or shrub cover 

Medium Yellow SBSmk (y)  SBSwk 
(y) ESSFmv (y) 
ESSFwk (y) SWBmk 
(y) BWBSdk (y) 
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Least weasel 
(Mustela 
nivalis) 

Denning, forage, 
cover   

small concealed spaces at or below ground level under 
hard material / long concealed spaces for travel oriented 
to provide almost continual “lanes”/ invertebrates 
present in or around CWD / small concealed spaces 
above ground / long, large or elevated material that is 
clear of dense vegetation/ small mammals, birds and 
herpetiles/ near dense herb or shrub cover 

Medium Yellow SBSmk (y)  SBSwk 
(y) BWBSdk (y) 

Mink (Mustela 
vison) 

Denning, forage, 
cover 

large concealed spaces possibly on slope for drainage / 
small mammals and amphibians 

Medium Yellow SBSmk (y)  SBSwk 
(y) ESSFmv (y) 
ESSFwk (y) SWBmk 
(y) BWBSdk (y) 

Black bear 
(Ursus 
americanus) 

Foraging, shelter large concealed spaces possibly on slope for drainage / 
invertebrates present in or around CWD; ants are an 
important prey; note: burnt CWD less suitable for inverts 
/ excavated spaces in soil – often under rootmasses / 
small mammals 

Medium Yellow SBSmk (y)  SBSwk 
(y) ESSFmv (y) 
ESSFwk (y) SWBmk 
(y) BWBSdk (y) 

Grizzly bear 
(Ursus arctos) 

Foraging large concealed spaces possibly on slope for drainage / 
invertebrates present in or around CWD; note: burnt 
CWD less suitable for inverts / invertebrates present in 
or around CWD/ small mammals 

Medium Blue SBSmk (y)  SBSwk 
(y) ESSFmv (s,a,w) 
ESSFwk (s,a,w) 
SWBmk (y) BWBSdk 
(y) 

Moose (Alces 
alces) 

shelter Bedding down beside logs Low Yellow SBSmk (y)  SBSwk 
(y) ESSFmv (y) 
ESSFwk (y) SWBmk 
(y) BWBSdk (y) 

White-tailed 
deer 
(Odocoileus 
virginianus) 

Shelter Bedding down beside logs Low Yellow SBSwk (y) ESSFmv 
(s,a) ESSFwk (sp,s,a) 
SWBmk (y)  
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Mule deer 
(Odocoileus 
hemionus) 

Shelter Bedding down beside logs Low Yellow SBSmk (y)  SBSwk 
(y) ESSFmv (s,a) 
ESSFwk (s,a) 
SWBmk (y) BWBSdk 
(y) 

* Level of dependence is defined as high for total dependence or strong preference, medium for species that use CWD but will show no preference for CWD 
versus other habitat feature, and low for occasional CWD use. 
1The information in this table was compiled from the following sources: Kiesker (2000), Lofroth (1998), and Stevens (1995) unless otherwise specified.        
2 A code describing the season of use is in parentheses following BEC classification: y= year round, sp=spring, s=summer, a=autumn, m=migratory, if unknown no 
code is given. 
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APPENDIX 2:  VOLUME OF COARSE WOODY DEBRIS MEASURED OR SAMPLED IN 
NATURAL STANDS WITHIN BIOGEOCLIMATIC ZONES COMMON TO THE MACKENZIE 
DEFINED FOREST AREA.  

BEC 
zone/subzone 

CWD densities Comments Source 

BWBS, SBS, 
ESSFwet, 
ESSFmoist 

Average: 92.6 m3/ha (range: 
0-379.3 m3/ha) 

Authors did not find a strong relationship 
between volume of CWD and age of forest 
or BEC zone; n=131 

Sustainable Forest Management Plan 4 for TFL 48, 
CanFor, Chetwynd Division, September 2006. 

BWBSdk1 Average 19.2 m3/ha (range: 
0-70 m3/ha)  

Decay classes 3-5 represented the highest 
pieces/ha  n=37 

Silvicon Services and Manning, Cooper and Associates 
(2006) – original data from Provincial CWD database 

BWBS  Average 81.23 m3/ha (range: 
4.01-151.49 m3/ha) 

From mesic forest stands n=64 Silvicon Services and Manning, Cooper and Associates 
(2006) – original data from Stevens (1997) 

BWBS  94.94 m3/ha From wet forested stand n=1 Silvicon Services and Manning, Cooper and Associates 
(2006) – original data from Stevens (1997) 

BWBS Average: 
4 m3/ha in age class 6 
115 m3/ha in age class 5 

Mackenzie DFA data Nielson et al. (1997) 

ESSF 212.07 m3/ha (3.92-373.38 
m3/ha) 

From mesic forested stand n=35 Silvicon Services and Manning, Cooper and Associates 
(2006) – original data from Stevens (1997) 

ESSF 80.63 m3/ha (33.95-200.59 
m3/ha) 

From mesic forested stand n=6 Silvicon Services and Manning, Cooper and Associates 
(2006) – original data from Stevens (1997) 

ESSF 111.84 m3/ha (80.18-281.8 
m3/ha) 

From wet forested stand n=6 Silvicon Services and Manning, Cooper and Associates 
(2006) – original data from Stevens (1997) 

ESSF Average: 
194 m3/ha for age class 6 
294 m3/ha for age class 7 
493 m3/ha for age class 8 

Mackenzie DFA data Nielson et al. (1997) 

SBSmk1 171.1 m3/ha (41.6-532 m3/ha mature natural stand n=21 Silvicon Services and Manning, Cooper and Associates 
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(2006) – original data from Densmore et al. (2004) 
SBSmk1 Average: 34.6 m3/ha to 474.3 

m3/ha 
From samples of wildlife tree patches n = 
25 

Sulyma and McNay (2008) 

SBS  244.46 m3/ha (83.23-332.12 
m3/ha) 

mesic forested stand n=18 Silvicon Services and Manning, Cooper and Associates 
(2006) – original data from Stevens (1997) 

SBS 222.78 m3/ha (1.37-932.14 
m3/ha) 

mesic forested stand n=954 Silvicon Services and Manning, Cooper and Associates 
(2006) – original data from Stevens (1997) 

SBS 230.67 m3/ha (3.64-661.04 
m3/ha) 

wet forested stand n=129 Silvicon Services and Manning, Cooper and Associates 
(2006) – original data from Stevens (1997) 

SBS Average:  
49 m3/ha for age class 4 
104 m3/ha for age class 5 
93 m3/ha for age class 6 
225 m3/ha for age class 7 
298 m3/ha for age class 8 
285 m3/ha for age class 9 

Mackenzie DFA data Nielson et al. (1997) 
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APPENDIX 3:  TARGETS FOR MANAGEMENT OF COARSE WOODY DEBRIS STATED IN 
SUSTAINABLE FOREST MANAGEMENT PLAN’S OF LICENSEES OPERATING IN AREAS 
ADJACENT AND/OR SIMILAR TO THE MACKENZIE DEFINED FOREST AREA.    

CWD target above 
17.5 cm diameter 

Total CWD target Comments Source 

46 m3/ha (above 
17.5cm diameter) 

92 m3/ha Target reflects an average over TFL 
and do not apply in all locations at all 
times – takes into consideration natural 
range of variability. 

Sustainable Forest Management Plan 
4 for TFL 48, CanFor, Chetwynd 
Division, September 2006. 

A wide range of 
decay and diameter 
class should be 
maintained 

ESSFmesic avg: 80.63 m3/ha range:33.95-200.59 
m3/ha 
ESSFwet avg: 111.84 m3/ha range: 80.18-281.8 
m3/ha 
SBSmesic avg: 222.78 m3/ha range: 1.37-932.14 
m3/ha 
SBSwet avg: 230.67 m3/ha range: 3.64-661.04 
m3/ha 

Target aims to have 100% of audited 
blocks fall into the natural range of 
variability of CWD using benchmarks 
provided by Stevens (1997). 

Sustainable Forest Management Plan 
for Fort St. James Version 3.5, 
CanFor,, March 2007. 

n/a Leave after harvesting ≥ 4 logs/ha that are ≥ 2m 
in length and ≥ 7cm top diameter  (0.04m3)– as 
of the 2007 annual report the avg CWD left on 
site was 1.5 m3/ha 

Stated as an interim target – SFMP 
recognizes that this is a minimum and 
that significantly more is likely to be 
left. 

Sustainable Forest Management Plan 
for Ft. Nelson DFA, CanFor,, March 
2005. 

n/a 4 pieces/ha of a certain size (Under FRPA regs 
this would ~equal 0.04m3/ha) 

No current established range of CWD 
in this DFA therefore SFMP uses 
default from Forest Practices Regs  - 
Note no update on this as per 2006-
2007 annual report 

Sustainable Forest Management Plan 
for TFL 30 DFA, CanFor, Prince 
George Operations, June 2006. and 
SFMP Prince George Forest District 
December 2006. 
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APPENDIX 4:  SUMMARY OF INFORMATION USED TO ARRIVE AT TARGETS FOR 
SUSTAINABLE MANAGEMENT OF COARSE WOODY DEBRIS IN THE MACKENZIE DEFINED 
FOREST AREA1.    

Applicable BEC 
zones/subzones 

Total volume: natural stands CWD diameter 
information 

CWD length 
information 

CWD decay 
information 

CWD dispersal or 
placement 

information 

Sources 

BWBS dk1 

 BWBSdk1 
SBSmk1, 
SBSmk2, 
SBSwk1(plateau) 
(NDT3 )  

for Fisher from IW: should 
retain greater than average 
amounts of CWD for the zone

for fisher:IW: high 
volume as well as large 
daim >20cm stated in 
one part, >65 cm dbh 
in table pg 170 

maintain natural 
levels 

maintain natural 
decay characteristics - 
retain CWD in decay 
classes 2-6 

retain elevated 
CWD and natural 
dispersion 

Identified Wildlife  

BWBSdk1 Average 19.2 m3/ha (range: 0-
70m3/ha) 

  decay classes 3-5 
represented most of 
the pieces 

 Silvicon Services 
and Manning, 
Cooper and 
Associates (2006) – 
original data from 
Provincial CWD 
database 

BWBS mesic sites Average 81.23 m3/ha (range: 
4.01-151.49 m3/ha) 

    Silvicon Services 
and Manning, 
Cooper and 
Associates (2006) – 
original data from 
Provincial CWD 
database 
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BWBS Mackenzie 
study 

Average 4 m3/ha in age class 6, 
Average of 115 m3/ha in age 
class 5 

    Nielson et al. 1997 

Provincial data 
findings: temp 
regimes k and c 

High to mid elevation sites in 
cool and cold temperature 
regimes had significantly higher 
volumes of CWD than mid to 
low elevation sites in these 
temp. regimes. 

    Provincial data 

BEC zones in 
Chetwynd: ESSF, 
BWBS, SBS 

recommend target of 92 m3/ha 
(an average applied over all 
blocks) 

recommends 46 m3/ha 
(50% of target) that is 
>17.5 cm diameter. 

   Chetwynd SFMP 
(Canfor) 

applicable to all 
or any of the 
zones (NDT 1-3) 

 for griz retain 50% of 
largest pieces (top 20% 
diam and length) in 
decay class 1 /2  

for griz retain 50% 
of largest pieces (top 
20% diam and 
length) in decay 
class 1 /2  

  Identified Wildlife  

all recommends 50% of natural 
volume of CWD 

    Biodiversity 
Guidebook 

all in Europe studies have found 
that <30% of natural stands 
does not work 

    Bunnell et al. 2002b 

Recommendation for 
Mackenzie: 
BWBSdk1 

60m3/ha unless site specific 
information implies other. 
(brief rationale: zone is usually 
< elev and cool therefore lower 
CWD then >elev in other 
zones – NDT3) 

Minimum 50% of target 
>20cm diameter 

Retain 50% of 
largest pieces (top 
20 diam and length) 
in decay class 1 and 
2 

Retain 50% of largest 
pieces (top 20 diam 
and length) in decay 
class 1 and 2 -  

Varied dispersal – 
refer to general 
recommendations 
and site specific 
information for 
natural dispersal 
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ESSFmv2 

ESSF     wolverine dens in 
accumulations of 
CWD decay classes 
1-3 - usually 
associated with small 
openings in forest at 
high elevations 
(ESSF) 

wolverine dens in 
accumulations of 
CWD decay classes 
1-3 - usually 
associated with 
small openings in 
forest at high 
elevations (ESSF) 

Identified Wildlife  

ESSF mesic 
stands 

212.07 m3/ha (3.92-373.38 
m3/ha) / 80.63 m3/ha (33.95-
200.59 m3/ha) Ft St James uses 
this range - target for SFMP for 
100% of blocks to fall into 
natural range) 

    Silvicon Services 
and Manning, 
Cooper and 
Associates (2006) – 
original data from 
Stevens (1997) 

ESSF Mackenzie Average: 194 m3/ha for age 
class 6, 294 m3/ha for age class 
7, 493 m3/ha for age class 8 

    Nielson et al. 1997 

BEC zones in 
Chetwynd: ESSF, 
BWBS, SBS 

recommend target of 92 m3/ha 
(an average applied over all 
blocks) 

recommends 46 m3/ha 
(50% of target) that is 
>17.5 cm diameter. 

   Chetwynd SFMP 
(Canfor) 

applicable to all 
or any of the 
zones (NDT 1-3) 

 for griz retain 50% of 
largest pieces (top 20% 
diam and length) in 
decay class 1 /2  

for griz retain 50% 
of largest pieces (top 
20% diam and 
length) in decay 
class 1 /2  

  Identified Wildlife  

all recommends 50% of natural 
volume of CWD 

    Biodiversity 
Guidebook 
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all in Europe studies have found 
that <30% of natural stands 
does not work 

    Bunnell et al. 2002b 

Recommendation for 
Mackenzie: 
ESSFmv2 

106 m3/ha unless site specific 
info implies other. 
(brief rationale: on avg ESSF 
has >CWD volumes than 
BWBS – NDT 2 – higher avg 
has > n therefore used to find 
50% value) 

Minimum 50% of target 
>20cm diameter  

Retain 50% of 
largest pieces (top 
20 diam and length) 
in decay class 1 and 
2 

Retain 50% of largest 
pieces (top 20 diam 
and length) in decay 
class 1 and 2 – as well 
if wolverine present 
need to retain 
accumulations of 
decay class 1-3 

Varied dispersal – 
refer to general 
recommendations 
and site specific 
information for 
natural dispersal - as 
well if wolverine 
present need to 
retain accumulations 
of decay class 1-3 

 

ESSFmv3 

ESSF     wolverine dens in 
accumulations of 
CWD decay classes 
1-3 - usually 
associated with small 
openings in forest at 
high elevations 
(ESSF) 

wolverine dens in 
accumulations of 
CWD decay classes 
1-3 - usually 
associated with 
small openings in 
forest at high 
elevations (ESSF) 

Identified Wildlife  

ESSF mesic 
stands 

212.07 m3/ha (3.92-373.38 
m3/ha) / 80.63 m3/ha (33.95-
200.59 m3/ha) Ft St James uses 
this range - target for SFMP for 
100% of blocks to fall into 
natural range) 

    Silvicon Services 
and Manning, 
Cooper and 
Associates (2006) – 
original data from 
Stevens (1997) 

ESSF Mackenzie Average: 194 m3/ha for age 
class 6, 294 m3/ha for age class 

    Nielson et al. 1997 
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7, 493 m3/ha for age class 8 

BEC zones in 
Chetwynd: ESSF, 
BWBS, SBS 

recommend target of 92 m3/ha 
(an average applied over all 
blocks) 

Recommends 46 
m3/ha (50% of target) 
that is >17.5 cm 
diameter. 

   Chetwynd SFMP 
(Canfor) 

applicable to all 
or any of the 
zones (NDT 1-3) 

 for griz retain 50% of 
largest pieces (top 20% 
diam and length) in 
decay class 1 /2  

for griz retain 50% 
of largest pieces (top 
20% diam and 
length) in decay 
class 1 /2  

  Identified Wildlife  

all recommends 50% of natural 
volume of CWD 

    Biodiversity 
Guidebook 

all in Europe studies have found 
that <30% of natural stands 
does not work 

    Bunnell et al. 2002b 

Recommendation for 
Mackenzie: 
ESSFmv3 

106 m3/ha unless site specific 
info implies other. 
(brief rationale: on avg ESSF 
has >CWD volumes than 
BWBS – NDT 2 longer fire 
return interval – higher avg has 
> n therefore used to find 50% 
value) 

Minimum 50% of target 
>20cm diameter  

Retain 50% of 
largest pieces (top 
20 diam and length) 
in decay class 1 and 
2 

Retain 50% of largest 
pieces (top 20 diam 
and length) in decay 
class 1 and 2 – as well 
if wolverine present 
need to retain 
accumulations of 
decay class 1-3 

Varied dispersal – 
refer to general 
recommendations 
and site specific 
information for 
natural dispersal - as 
well if wolverine 
present need to 
retain accumulations 
of decay class 1-3 

 

ESSFmv4 
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ESSF    wolverine dens in 
accumulations of 
CWD decay classes 
1-3 - usually 
associated with small 
openings in forest at 
high elevations 
(ESSF) 

wolverine dens in 
accumulations of 
CWD decay classes 
1-3 - usually 
associated with 
small openings in 
forest at high 
elevations (ESSF) 

Identified Wildlife  

ESSF mesic 
stands 

212.07 m3/ha (3.92-373.38 
m3/ha) / 80.63 m3/ha (33.95-
200.59 m3/ha) Ft St James uses 
this range - target for SFMP for 
100% of blocks to fall into 
natural range) 

    Silvicon Services 
and Manning, 
Cooper and 
Associates (2006) – 
original data from 
Stevens (1997) 

ESSF Mackenzie Average: 194 m3/ha for age 
class 6, 294 m3/ha for age class 
7, 493 m3/ha for age class 8 

    Nielson et al. 1997 

BEC zones in 
Chetwynd: ESSF, 
BWBS, SBS 

recommend target of 92 m3/ha 
(an average applied over all 
blocks) 

recommends 46 m3/ha 
(50% of target) that is 
>17.5 cm diameter. 

   Chetwynd SFMP 
(Canfor) 

applicable to all 
or any of the 
zones (NDT 1-3) 

 for griz retain 50% of 
largest pieces (top 20% 
diam and length) in 
decay class 1 /2  

for griz retain 50% 
of largest pieces (top 
20% diam and 
length) in decay 
class 1 /2  

  Identified Wildlife  

all recommends 50% of natural 
volume of CWD 

    Biodiversity 
Guidebook 

all in Europe studies have found 
that <30% of natural stands 

    Bunnell et al. 2002b 
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does not work 

Recommendation for 
Mackenzie: 
ESSFmv4 

106 m3/ha unless site specific 
info implies other. 
(brief rationale: on avg ESSF 
has >CWD volumes than 
BWBS – NDT 2 longer fire 
return interval – higher avg has 
> n therefore used to find 50% 
value) 

Minimum 50% of target 
>20cm diameter  

Retain 50% of 
largest pieces (top 
20 diam and length) 
in decay class 1 and 
2 

Retain 50% of largest 
pieces (top 20 diam 
and length) in decay 
class 1 and 2 – as well 
if wolverine present 
need to retain 
accumulations of 
decay class 1-3 

Varied dispersal – 
refer to general 
recommendations 
and site specific 
information for 
natural dispersal - as 
well if wolverine 
present need to 
retain accumulations 
of decay class 1-3 

 

ESSFwk2 

ESSF    wolverine dens in 
accumulations of 
CWD decay classes 
1-3 - usually 
associated with small 
openings in forest at 
high elevations 
(ESSF) 

wolverine dens in 
accumulations of 
CWD decay classes 
1-3 - usually 
associated with 
small openings in 
forest at high 
elevations (ESSF) 

Identified Wildlife  

ESSF wet stands 111.84 m3/ha (80.18-281.8 
m3/ha) - (Ft St James uses this 
range in their SFMP) 

    Silvicon Services 
and Manning, 
Cooper and 
Associates (2006) – 
original data from 
Stevens (1997) 

ESSF Mackenzie Average: 194 m3/ha for age 
class 6, 294 m3/ha for age class 
7, 493 m3/ha for age class 8 

    Nielson et al. 1997 
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BEC zones in 
Chetwynd: ESSF, 
BWBS, SBS 

recommend target of 92 m3/ha 
(an average applied over all 
blocks) 

recommends 46 m3/ha 
(50% of target) that is 
>17.5 cm diameter. 

   Chetwynd SFMP 
(Canfor) 

NDT 1: ESSF 
wk2 

 larger volumes of large 
diam CWD due to 250-
350 yr average fire 
return) 

    

Provincial data 
findings: temp 
regimes k and c 

High to mid elevation sites in 
cool and cold temperature 
regimes had significantly higher 
volumes of CWD than mid to 
low elevation sites in these 
temp. regimes. 

    Provincial data 

applicable to all 
or any of the 
zones (NDT 1-3) 

 for griz retain 50% of 
largest pieces (top 20% 
diam and length) in 
decay class 1 /2  

for griz retain 50% 
of largest pieces (top 
20% diam and 
length) in decay 
class 1 /2  

  Identified Wildlife  

all recommends 50% of natural 
volume of CWD 

    Biodiversity 
Guidebook 

all in Europe studies have found 
that <30% of natural stands 
does not work 

    Bunnell et al. 2002b 

Recommendation for 
Mackenzie: 
ESSFwk2 

140 m3/ha unless site specific 
info implies other. NOTE:  
may have > volumes CWD at 
high elev sites and < volume at 
lower elev sites 
(brief rationale: on avg ESSF 

Minimum 50% of target 
>20cm diameter  - 
should have higher 
volume of large 
diameter CWD for 
this zone as NDT1  

Retain minimum 
50% of largest 
pieces (top 20 diam 
and length) in decay 
class 1 and 2 

Retain minimum 
50% of largest pieces 
(top 20 diam and 
length) in decay class 
1 and 2 – as well if 
wolverine present 

Varied dispersal – 
refer to general 
recommendations 
and site specific 
information for 
natural dispersal - as 
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has >CWD volumes than 
BWBS – NDT 1 longer fire 
return interval – prov avg has < 
n therefore used middle McK 
avg to find 50% value) 

need to retain 
accumulations of 
decay class 1-3 

well if wolverine 
present need to 
retain accumulations 
of decay class 1-3 

SBSmk1 

 BWBSdk1 
SBSmk1, 
SBSmk2, 
SBSwk1(plateau) 
(NDT3 )  

for Fisher from IW: should 
retain greater than average 
amounts of CWD for the zone

for fisher:IW: high 
volume as well as large 
diam >20cm stated in 
one part, >65 cm dbh 
in table pg 170 

maintain natural 
levels 

maintain natural 
decay characteristics 

retain elevated 
CWD and natural 
dispersion 

Identified Wildlife  

SBSmk1 171.1 m3/ha (41.6-532 m3/ha     Silvicon Services 
and Manning, 
Cooper and 
Associates (2006) – 
original data from 
Densmore et al. 
(2004) 

SBS mesic 244.46 m3/ha (83.23-332.12 
m3/ha) / 222.78 m3/ha (1.37-
932.14 m3/ha) Ft.St. James 
uses this second range for their 
target in SFMP) 

    Silvicon Services 
and Manning, 
Cooper and 
Associates (2006) – 
original data from 
Stevens (1997) 

SBS Mackenzie Average: 49 m3/ha for age class 
4, 104 m3/ha for age class 5, 93 
m3/ha for age class 6, 225 
m3/ha for age class 7, 298 
m3/ha for age class 8, 285 

    Nielson et al. 1997 
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m3/ha for age class 9, 

BEC zones in 
Chetwynd: ESSF, 
BWBS, SBS 

recommend target of 92 m3/ha 
(an average applied over all 
blocks) 

Recommends 46 
m3/ha (50% of target) 
that is >17.5 cm 
diameter. 

   Chetwynd SFMP 
(Canfor) 

Provincial data 
findings: temp 
regimes k and c 

High to mid elevation sites in 
cool and cold temperature 
regimes had significantly higher 
volumes of CWD than mid to 
low elevation sites in these 
temp. regimes. 

    Provincial data 

applicable to all 
or any of the 
zones (NDT 1-3) 

 for griz retain 50% of 
largest pieces (top 20% 
diam and length) in 
decay class 1 /2  

for griz retain 50% 
of largest pieces (top 
20% diam and 
length) in decay 
class 1 /2  

  Identified Wildlife  

all recommends 50% of natural 
volume of CWD 

    Biodiversity 
Guidebook 

all in Europe studies have found 
that <30% of natural stands 
does not work 

    Bunnell et al. 2002b 

Recommendation for 
Mackenzie: 
SBSmk1 

111m3/ha unless site specific 
info implies other.   NOTE:  
may have > volumes CWD at 
high elev sites and < volume at 
lower elev sites 
(brief rationale: on avg SBS has 
>CWD volumes than BWBS – 
mk1 in NDT 3 so shorter fire 

Minimum 50% of target 
>20cm diameter 

Retain 50% of 
largest pieces (top 
20 diam and length) 
in decay class 1 and 
2 

Retain 50% of largest 
pieces (top 20 diam 
and length) in decay 
class 1 and 2 -  

Varied dispersal – 
refer to general 
recommendations 
and site specific 
information for 
natural dispersal 
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return interval –so may have 
lower volume than 
wk1(mountain) or wk2) 

SBSmk2 

 BWBSdk1 
SBSmk1, 
SBSmk2, 
SBSwk1(plateau) 
(NDT3 )  

for Fisher from IW: should 
retain greater than average 
amounts of CWD for the zone

for fisher:IW: high 
volume as well as large 
daim >20cm stated in 
one part, >65 cm dbh 
in table pg 170 

maintain natural 
levels 

maintain natural 
decay characteristics 

retain elevated 
CWD and natural 
dispersion 

Identified Wildlife  

SBS mesic 244.46 m3/ha (83.23-332.12 
m3/ha) / 222.78 m3/ha (1.37-
932.14 m3/ha) Ft.St. James 
uses this second range for their 
target in SFMP) 

    Silvicon Services 
and Manning, 
Cooper and 
Associates (2006) – 
original data from 
Stevens (1997) 

SBS Mackenzie Average: 49 m3/ha for age class 
4, 104 m3/ha for age class 5, 93 
m3/ha for age class 6, 225 
m3/ha for age class 7, 298 
m3/ha for age class 8, 285 
m3/ha for age class 9, 

    Nielson et al. 1997 

BEC zones in 
Chetwynd: ESSF, 
BWBS, SBS 

recommend target of 92 m3/ha 
(an average applied over all 
blocks) 

recomends 46 m3/ha 
(50% of target) that is 
>17.5 cm diameter. 

   Chetwynd SFMP 
(Canfor) 

Provincial data 
findings: temp 
regimes k and c 

High to mid elevation sites in 
cool and cold temperature 
regimes had significantly higher 
volumes of CWD than mid to 

    Provincial data 
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low elevation sites in these 
temp. regimes. 

applicable to all 
or any of the 
zones (NDT 1-3) 

 for griz retain 50% of 
largest pieces (top 20% 
diam and length) in 
decay class 1 /2  

for griz retain 50% 
of largest pieces (top 
20% diam and 
length) in decay 
class 1 /2  

  Identified Wildlife  

all recommends 50% of natural 
volume of CWD 

    Biodiversity 
Guidebook 

all in Europe studies have found 
that <30% of natural stands 
does not work 

    Bunnell et al. 2002b 

Recommendation for 
Mackenzie: 
SBSmk2 

111m3/ha unless site specific 
info implies other.   NOTE:  
may have > volumes CWD at 
high elev sites and < volume at 
lower elev sites 
(brief rationale: on avg SBS has 
>CWD volumes than BWBS – 
mk2 in NDT 3 so shorter fire 
return interval –so may have 
lower volume than 
wk1(mountain) or wk2) 

Minimum 50% of target 
>20cm diameter 

Retain 50% of 
largest pieces (top 
20 diam and length) 
in decay class 1 and 
2 

Retain 50% of largest 
pieces (top 20 diam 
and length) in decay 
class 1 and 2 -  

Varied dispersal – 
refer to general 
recommendations 
and site specific 
information for 
natural dispersal 

 

SBSwk1 
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BWBSdk1SBSmk
1, SBSmk2, 
SBSwk1(plateau) 
(NDT3 )  

for Fisher from IW: should 
retain greater than average 
amounts of CWD for the zone

for fisher:IW: high 
volume as well as large 
daim >20cm stated in 
one part, >65 cm dbh 
in table pg 170 

maintain natural 
levels 

maintain natural 
decay characteristics 

retain elevated 
CWD and natural 
dispersion 

Identified Wildlife  

SBS wet 230.67 m3/ha (3.64-661.04 
m3/ha) (Ft St James uses this 
range for the target in SFMP) 

    Silvicon Services 
and Manning, 
Cooper and 
Associates (2006) – 
original data from 
Stevens (1997) 

SBS Mackenzie Average: 49 m3/ha for age class 
4, 104 m3/ha for age class 5, 93 
m3/ha for age class 6, 225 
m3/ha for age class 7, 298 
m3/ha for age class 8, 285 
m3/ha for age class 9, 

    Nielson et al. 1997 

BEC zones in 
Chetwynd: ESSF, 
BWBS, SBS 

recommend target of 92 m3/ha 
(an average applied over all 
blocks) 

recomends 46 m3/ha 
(50% of target) that is 
>17.5 cm diameter. 

   Chetwynd SFMP 
(Canfor) 

Provincial data 
findings: temp 
regimes k and c 

High to mid elevation sites in 
cool and cold temperature 
regimes had significantly higher 
volumes of CWD than mid to 
low elevation sites in these 
temp. regimes. 

    Provincial data 

applicable to all 
or any of the 
zones (NDT 1-3) 

 for griz retain 50% of 
largest pieces (top 20% 
diam and length) in 
decay class 1 /2  

for griz retain 50% 
of largest pieces (top 
20% diam and 
length) in decay 

  Identified Wildlife  
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class 1 /2  

all recommends 50% of natural 
volume of CWD 

    Biodiversity 
Guidebook 

all in Europe studies have found 
that <30% of natural stands 
does not work 

    Bunnell et al. 2002b 

Recommendation for 
Mackenzie: 
SBSwk1 

115m3/ha unless site specific 
info implies other.   NOTE:  
may have > volumes CWD at 
high elev sites and < volume at 
lower elev sites 
(brief rationale: on avg SBS has 
>CWD volumes than BWBS – 
wk1(plateau) in NDT 3, wk1 
(mountain) in NDT2 therefore 
wk1 (plateau) may have 
<CWD) 

Minimum 50% of target 
>20cm diameter 

Retain 50% of 
largest pieces (top 
20 diam and length) 
in decay class 1 and 
2 

Retain 50% of largest 
pieces (top 20 diam 
and length) in decay 
class 1 and 2 -  

Varied dispersal – 
refer to general 
recommendations 
and site specific 
information for 
natural dispersal 

 

SBSwk2 

SBS wet 230.67 m3/ha (3.64-661.04 
m3/ha) (Ft St James uses this 
range for the target in SFMP) 

    Silvicon Services 
and Manning, 
Cooper and 
Associates (2006) – 
original data from 
Stevens (1997) 

SBS Mackenzie Average: 49 m3/ha for age class 
4, 104 m3/ha for age class 5, 93 
m3/ha for age class 6, 225 

    Nielson et al. 1997 
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m3/ha for age class 7, 298 
m3/ha for age class 8, 285 
m3/ha for age class 9, 

BEC zones in 
Chetwynd: ESSF, 
BWBS, SBS 

recommend target of 92 m3/ha 
(an average applied over all 
blocks) 

recomends 46 m3/ha 
(50% of target) that is 
>17.5 cm diameter. 

   Chetwynd SFMP 
(Canfor) 

Provincial data 
findings: temp 
regimes k and c 

High to mid elevation sites in 
cool and cold temperature 
regimes had significantly higher 
volumes of CWD than mid to 
low elevation sites in these 
temp. regimes. 

    Provincial data 

applicable to all 
or any of the 
zones (NDT 1-3) 

 for griz retain 50% of 
largest pieces (top 20% 
diam and length) in 
decay class 1 /2  

for griz retain 50% 
of largest pieces (top 
20% diam and 
length) in decay 
class 1 /2  

  Identified Wildlife  

all recommends 50% of natural 
volume of CWD 

    Biodiversity 
Guidebook 

all in Europe studies have found 
that <30% of natural stands 
does not work 

    Bunnell et al. 2002b 

Recommendation for 
Mackenzie: 
SBSwk2 

115m3/ha unless site specific 
info implies other.   NOTE:  
may have > volumes CWD at 
high elev sites and < volume at 
lower elev sites 
(brief rationale: on avg SBS has 
>CWD volumes than BWBS –

Minimum 50% of target 
>20cm diameter 

Retain 50% of 
largest pieces (top 
20 diam and length) 
in decay class 1 and 
2 

Retain 50% of largest 
pieces (top 20 diam 
and length) in decay 
class 1 and 2 -  

Varied dispersal – 
refer to general 
recommendations 
and site specific 
information for 
natural dispersal 
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wk2 in NDT2) 

SWBmk 

Provincial data 
findings: temp 
regimes k and c 

High to mid elevation sites in 
cool and cold temperature 
regimes had significantly higher 
volumes of CWD than mid to 
low elevation sites in these 
temp. regimes. 

    Provincial data 

applicable to all 
or any of the 
zones (NDT 1-3) 

 for griz retain 50% of 
largest pieces (top 20% 
diam and length) in 
decay class 1 /2  

for griz retain 50% 
of largest pieces (top 
20% diam and 
length) in decay 
class 1 /2  

  Identified Wildlife  

all recomends 50% of natural 
volume of CWD 

    Biodiversity 
Guidebook 

all in Europe studies have found 
that <30% of natural stands 
does not work 

    Bunnell et al. 2002b 

Recommendation for 
Mackenzie: 
SWBmk 

NOTE:  may have > volumes 
CWD at high elev sites and < 
volume at lower elev sites (brief 
rationale: NDT 2) 

Minimum 50% of target 
>20cm diameter 

Retain 50% of 
largest pieces (top 
20 diam and length) 
in decay class 1 and 
2 

Retain 50% of largest 
pieces (top 20 diam 
and length) in decay 
class 1 and 2 -  

Varied dispersal – 
refer to general 
recommendations 
and site specific 
information for 
natural dispersal 

 

1 Note: only information that was possible to summarize in a table was put into this appendix, however, other general information not put into this table was also taken 
into consideration when arriving at a recommended target. 


