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Introduction 
As a part of this, project we created a conservation plan for the three northeastern Canfor divisions – TFL 
48, Fort St John TSA and Fort Nelson TSA (Bunnell et al.  2009a). There were three key objectives to the 
conservation framework: 1) improving planning and practice, 2) developing a core monitoring program to 
facilitate shared data and lower costs of improvement, and 3) structuring a monitoring program so that it 
guided efforts to improve in a cost-effective fashion.  During 2009-10, we undertook to describe the 
effectiveness monitoring program based on updated analyses.  We note how common indicators of 
revised CSA core elements most closely related to biodiversity can be effectively measured and 
structured to make effectiveness monitoring more useful.  Effectiveness monitoring is intended to address 
areas of greatest uncertainty surrounding forest planning and practice with the intent of improving them.  
We summarize key areas of uncertainty, briefly noting how they apply to each division or Defined Forest 
Area (DFA).  Much of the text is devoted to recommendations.  Implementation and effectiveness 
monitoring should and can complement each other; we discuss them both.  Again we provide separate 
assessments for each DFA 
 
Core measures for monitoring 
The revised CSA standards contain 35 core indicators. Within the CSA framework, 9 relate directly to 
Criterion 1 – Biological diversity.  Other core indicators of the CSA standards also relate directly to 
biodiversity.  Here we note proven useful measures for core indicators.  There are three compelling 
reasons for having common measures as well as common indicators across divisions.  
 

1) Corporate branding has value in the market place.  The brand will have greater success as the 
“Canfor corporation” than as a single division. 

2) Focusing effort and resources on proven core elements of monitoring is a helpful step in 
simplifying an otherwise complex procedure.  Simpler is cheaper. 

3) Divisions can pool data and share costs of addressing uncertainty far easier when there are 
common measures than when there are not. 

 
Canfor’s three northeastern divisions are well-positioned to gain some of the advantages of the third 
reason.  Recent FIA projects have collated a high portion of the biodiversity monitoring data in a common, 
electronic format.  That means the data can now be pooled to address common questions.  Some of 
these questions are currently accompanied by major uncertainty and/or have significant associated costs 
depending on the answer.  Addressing ‘‘incidental take’,1

 

 is an example.  In assessing practices that 
compensate for incidental take for individual divisions, Bunnell and Kremsater (2010a,b) and Bunnell et 
al. (2010a,b)  sometimes pooled observations across all 3 divisions to attain better estimates of habitat 
associations of less common species.  They used a similar approach when considering species ranked 
highly within the provincial conservation framework.  Other examples include strengthening credibility of 
simpler monitoring approaches in divisions where a species is less well documented and affirming or 
rejecting anticipated consequences of current practice. 

An obvious question is:  What is core?  It is pertinent because any DFA has local environmental or social 
issues that should be addressed in the SFM plan.  A partial answer is: CSA requirements, which 
themselves are intended to meet CCFM criteria for Sustainable Forest Management.  Canfor follows the 

                                                           
1   ‘Incidental take’ is the inadvertent destruction of nests and eggs in violation of the Migratory Bird Regulations (Section 6a) of the 
Migratory Birds Convention Act.  It has received renewed emphasis by Environment Canada which is seeking ways to allow for 
limited amounts of incidental take in exchange for measures that promote healthy bird populations.    
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direction given by CSA standards.  Certification of the Sustainable Forest Management plan (SFMP) is 
facilitated when measures acquired by Canfor directly match CSA standards.  As well as following a CSA 
derived core, there are two helpful ways in which the monitoring program can be made more cost 
effective and informative.  The first is by explicitly recognizing that advantages are gained when key 
measurements are common to each division; divisions can exploit the advantages of pooling data and 
achieve cost effectiveness in efforts towards continual improvement.  Each division is likely to have 
additional measures derived from local environmental conditions and local concerns as expressed 
through Public Advisory Groups.  Secondly, the structure of a monitoring program need not slavishly 
mimic the structure of CSA standards.  Reporting out and implementing monitoring are not the same 
thing.  Because monitoring is costly, the monitoring program should be structured to encourage the most 
efficient and cost-effective approach possible.  For example, CSA standards currently do not consistently 
exploit the advantages of a hierarchical arrangement of ‘indicators’, or the fundamental distinction 
between species and habitat.  Certifiers seek a particular package, but during design, analysis and 
interpretation of monitoring a more efficient and informative arrangement can be employed. 
 
An important step is to recognize hierarchical structure, even though most structures are never tidily 
hierarchical.  To some degree the current CSA approach does this.  A near-nested hierarchy is apparent 
in current CSA elements – ecosystem diversity, species diversity and genetic diversity.  But the current 
CSA approach departs from hierarchy to acknowledge protected areas and sites of significance as if 
these were not ecosystems.  Indicators can reflect a hierarchical approach that simplifies planning and 
monitoring.  Whether explicit or not, planning for forestry is hierarchical with decisions being made at 
strategic, tactical and operational levels.  When monitoring can be connected to the planning level where 
it is most effective, it is more likely to yield useful information and more likely to be acted upon effectively 
(that is, to encourage continual improvement). 
 
Typically, indicators for biodiversity encompass coarse to fine measures.  The broadest indicator usually 
addresses maintaining portions of ecosystems in an unmanaged state to maintain ecosystem functions 
and associated species.  Other coarse-filter indicators specify landscape features and stand structures to 
be maintained over time.  The unmanaged areas plus landscape and stand habitat features are meant to 
maintain most of the species in an area.  The fine-level indicator commonly selects specific species to be 
monitored to see if the first two approaches actually are maintaining sensitive species.  The distinction 
between coarse- and fine-filter approaches merits comment.  Public concern and the ultimate test of 
success in sustaining biodiversity are necessarily focused on species (fine filter).  That means all other 
indicators for biodiversity, with the exception of genetics, are intended as credible surrogates for species 
or the organisms themselves.   
 
In Table 1 we summarize recommended core elements and indicators for a monitoring program, including 
useful measures.  The Table shows how we recommend reorganizing CSA elements to guide and 
implement monitoring.  Reporting out can follow the structure employed by CSA.  We comment below on 
the rationale for departures from the current organization, though not the intent, of CSA elements.   
 
The proposed approach for implementing and analyzing monitoring invokes no departures from the 
current CSA elements and few from the CSA structure.  It captures major questions relevant to sustain 
biodiversity in 17 Indicators and provides informative measures for these, many of which are map-based 
and inexpensive.  As noted in Table 1, not all 17 are required; some are applicable under uncommon 
conditions. 
 
There are three departures from the current CSA structure.  First, it is ordered in a clearly hierarchical 
fashion: ecosystem diversity, habitat diversity, species diversity and genetic diversity.  That is intended to 
exploit guidance from the broader levels of the hierarchy when examining the species level.  The species 
level is of most public interest and potentially costly if not well focused.  Focus can be attained by 
analyses of the proven useful measures associated with current CSA element 1.1 and habitat elements of 
1.2a when coupled with the Species Accounting System and coarse filter analyses.  Such analyses 
indicate which species are adequately accommodated without changes to practice in the THLB, whether 
there are particular forest types more in need of retention, how changes in anchor points of retention 
could accommodate species needs, and other questions where broad ecosystem or community type can  
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Table 1.  Proven useful measures for CSA core indicators.  Indicators in blue are not CSA core elements 
or indicators but are informative.    
 
CSA elements and core indicators Proven useful measures 
Coarse filter, strategic level planning 
1.1 Ecosystem diversity 
1.1.1 — Ecosystem area by type 
1.1.2 — Forest area by type or species composition 
1.1.3 — Forest area by seral stage or age class 
1.1.4 — Degree of within-stand structural retention 

 
 
1.4 Protected areas and sites of special biological significance 
1.4.1 — Proportion of identified sites with implemented management 
strategies 
1.4.2 — Protection of identified sacred and culturally important sites 
 
1.1.5 Degree of riparian protection 
 
 
3.2.1 proportion of watershed or water management areas with recent 
stand-replacing disturbance 
2.2.1 additions or deletions to the forest area 
 
 

The same plus: % retention of ecosystem 
groups in NHLB, % late seral distribution 
by ecological unit in THLB and NHLB,  
amount of interior forest in the NHLB, and 
area of interior forest or patch size of late 
seral. 
 
The same plus ecosystem representation. 
 
 
 
 
Reserve widths and area reserved from 
harvest 
Structure retained in RMZs   
 
% early seral; patch size early seral 
Amount of THLB and NHLB; forest type of 
THLB and NHLB 

Coarse to medium filter;  tactical to operation level planning 
1.2a Species diversity – habitat 
1.2a-1 Nature of stand level retention 
 
1.2a-2 Snags & wildlife trees 
 
1.2a-3 Level of downed woody debris [this is CSA indicator 3.1.2] 
 
1.2a-4 Shrubs 
 

 
Tree species composition by ecological 
unit 
Diameter, number per ha in WTPs or 
singly, age distribution by forest type 
Diameter of pieces left (tracked by 
ecological unit), proportion piled or 
dispersed 
% cover (10% classes), height (2 or 3 
classes) – for select questions; similar 
to measures required to assess CSA 
2.1.1 — Reforestation success  

1.2 Species diversity  (organisms) 
1.2.1 — Degree of habitat protection for selected focal species, 
including species at risk 
 
 
1.2.2 — Degree of suitable habitat in the long term for selected focal 
species, including species at risk 
1.2.3 — Proportion of regeneration comprised of native species 
1.2.4 — Native species richness 

 
Compliance & guidelines for species of 
concern and for which consequences of 
practices are uncertain 
 
See 1.2a Species diversity – habitat 
 
 
Coarse-filter analysis & species accounting 
system to focus effort where most helpful 

Fine filter  
1.2.1 — Degree of habitat protection for selected focal species, 
including species at risk 
 

As above but, focused on natural history 
features of specific species 

1.3 Genetic diversity Species habitat distribution (analyze 
amount and distribution of habitat in 
relation to species needs to ensure less 
mobile species are well-distributed) [data 
from 1.1 and 1.2; applicable to species of 
concern with fragmented habitat ] 
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contribute.  All indicators of core elements 1.1 and 1.2 are more informative when stratified by BEC 
variant.  Matching the indicator with the broad level of planning as is done in Table 1, can reduce costs of 
monitoring at finer levels and expose any appropriate changes in planning or practice more quickly.  A 
more direct connection to practice reduces unnecessary effort and can be significantly more cost 
effective. 
 
The second departure is that protected areas and sites of special biological significance are rolled into the 
broader area of NHLB.  That helps to ensure that the company receives credit for all set asides, no matter 
their origin in regulation or in planning.  This departure provides a more accurate answer to how much 
forest is reserved over the long term, whether it is a site of biological significance, WHA, riparian reserve 
or something other.  It also provides more informative and complete answers to uncertainties noted in 
§6.2 (e.g., Is retention adequate? Would different anchor points better meet retention needs?) .   
 
The third departure, though very simple, is the largest one conceptually.  The proposed structure makes a 
clear distinction between species and habitat.  CSA addresses species diversity this way: 
 

→ Element 1.2 — Species diversity 
Conserve species diversity by ensuring that habitats for the native species found in the 
DFA are maintained through time, including habitats for known occurrences of species at 
risk. ← 

 
Species and habitat are conflated and there are no specific indicators of habitat.  That approach is 
potentially dangerous and more costly.  There are four major advantages to distinguishing species 
diversity and habitat structure when designing, implementing and interpreting monitoring systems and 
reporting to the public.  They are: 
 

1) Most measures in Table 1 are intended as surrogates for species.  The underlying connection 
that makes them useful surrogates is the concept of habitat.  Testing the adequacy of their 
effectiveness as surrogates as transparently as possible facilitates improvement where necessary 
and maintains credibility.  Transparency is gained by explicitly recognizing habitat. 
 

2) Foresters have far more experience addressing habitat than individual species and must do the 
former in their day-to-day activities.  Recognizing habitat explicitly encourages a more direct 
connection between forest practices and species. 
 

3) The Species Accounting System, particularly when coupled with coarse-filter analyses of the 
effects of practices, provides a credible, readily challenged and cost-effective device for focusing 
both practices and monitoring where they will contribute most usefully. 
 

4) Monitoring species and monitoring habitat involve very different approaches and very different 
costs. CSA standards emphasize provision of habitat.  Where uncertainty exists monitoring of 
species may be required.  Focusing monitoring on species costs significantly more and is 
potentially less informative of broad consequences of day-to-day practice than does monitoring of 
habitat.  A major goal of the Species Accounting System is to assign species to the cheapest 
monitoring method possible, generally with the objective of making habitat a credible surrogate.  
Recognizing the distinction between species and habitat ultimately reduces cost.  It also permits 
acknowledging those instances when appropriate habitat is present even if the species is not. 
 

We cannot monitor solely habitat or solely species.  Because habitat is far cheaper to monitor, Bunnell 
and coworkers developed the Species Accounting System and coarse-filter analyses of the effects of 
forest practices, each of which connects directly to habitat.  Because nature is complex enough that some 
errors will always occur, the Species Accounting System was structured to be ‘self-correcting’.2

                                                           
2   This is not self-correcting like a self-cleaning oven; effort is required to update the system on the basis of new data as it is 
acquired.  The format of the system, however, encourages and permits correction. 
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There is an explicit and important challenge that current CSA elements avoid by ignoring it.  That is: 
‘biodiversity’ includes many more species than those of social concern.  While Element 1.2 states 
concern for native species richness (see above) there is no indicator proposed to address that.  It is 
because of public concern about species richness that prompted development of the Species Accounting 
System (SAS) and inclusion of Indicator 1.2.4 in Table 1.  Note that although there are challenges, 
considerable progress has been made incorporating non-vertebrate groups into the SAS (Kremsater and 
Bunnell 2010). 
 
Note that the scientific reason to conserve biodiversity is to retain genetic diversity and the ability to 
respond to changing environments.  The current revision of CSA states: "Element 1.3 — Genetic 
diversity.  Conserve genetic diversity by maintaining the variation of genes within species and ensuring 
that reforestation programs are free of genetically modified organisms."  It provides no core indicators or 
useful measures beyond “free of genetically modified organisms”.  We have indicated briefly how Element 
1.3 can be addressed. 
 
 
Key areas of uncertainty regarding planning and practice  
These areas were indentified through biodiversity sustainability analysis which employs the Species 
Accounting System and coarse-filter analyses of effects of forest planning and practice on biodiversity 
(see Bunnell and Kremsater 2009a and Bunnell et al. 2009b). Examples of biodiversity sustainability 
analyses for specific groups of species are found in (Bunnell and Kremsater 2010a,b; Bunnell et al. 2010 
a,b)).  Major areas of uncertainty were developed from reviewing basic natural history (the Species 
Accounting System) and map-based coarse filter analyses of the probable consequences of forest 
planning and practice on biodiversity plus statements in the SFM plans.  We were unable to use field 
sampling, although in some instances data were accessible.  Lack of direct experience on-the-ground 
may, in some instances, led to misleading conclusions.  Analyses suggest seven key areas of uncertainty 
across the 3 DFAs.  These are noted in the order that they enter the CSA core elements and indicators 
(Table 1).   
 
1) Planning and practice may be ‘unmixing’ the mixed wood which has potentially negative 

consequences to sustaining species richness (Core element 1.1). 
DFA specific:  This uncertainty applies to all 3 DFAs, but appears most probable in TFL 48, because it 
has the least amount of mixed wood so small changes have proportionately greater effects.  On TFL 48, 
harvest scheduling should be evaluated to determine its likely impact on old mixed wood and potential 
modification.  Analyses of data from Fort St John and potentially Fort Nelson on what constitutes mixed 
wood should guide any decision.  A useful data base has been collected from the Fort St John TSA 
(Preston 2008a, 2009a; Preston et al. 2010). These data should be synthesized and analyzed to expose 
potential mixed wood boundaries. 
 
2) The large amounts of non-harvestable land base (NHLB) in all DFAs is assumed to act as a potential 

buffer to management in the timber harvesting land base (THLB).  It is uncertain to what degree the 
NHLB reflects conditions in the THLB in terms of providing habitat (Core element 1.1). 

DFA specific:  This uncertainty applies to all 3 DFAs. Initial analyses could be completed relatively 
quickly, but may prove wanting.  Sampling to assess effectiveness naturally concentrates on the THLB.  
On the Fort St John TSA, of the 12,345 sample points through 2009, 55.7% are in the THLB, 22.7% are 
in the NHLB, and 21.6% are in land excluded from productive forest (e.g., non-commercial brush 
classified as NT).  NT is actually a productive habitat, particularly for understory associates, 
but apparently hardwood associates as well (Bunnell et al.  2010a: Table 1).  On the Fort Nelson TSA, of 
the 19,884 sample points through 2009, 44.2% are in the THLB, 35.2% are in the NHLB, and 20.5% are 
in land excluded from productive forest.  On TFL48, of the 20,337 sample points through 2009, 64.5% are 
in the THLB, 17.8% are in the NHLB, and 17.7% are in land excluded from productive forest.  It is 
possible that the NHLB has been sufficiently sampled to adequately assess contributions of the NHLB in 
Fort Nelson and the TFL.  
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3) Current minimum diameters of retained wildlife trees or stubs (17.5 cm dbh) appear inadequate to 
sustain all cavity users.  About 40 species in northeastern BC use cavities for nest, den or roost sites 
and most seek larger trees.  Seeking representative areas as WTPS serves to mitigate effects in 
patches, but uncertainty is increased because diameters in WTPS have not been assessed by 
implementation monitoring and contributions of the NHLB and riparian are unclear (despite the 
number of cavity using organisms, there is no explicit core element in the CSA standards).  Divisions 
currently have target diameters, but these vary and have not been evaluated by data. 

DFA specific:  The 3 northeastern DFAs are on different schedules for updating their SFM plans.  During 
its current revision the Fort St John TSA is increasing the minimum dbh for single retained trees or stubs 
to 23 cm (as recommended by Bunnell et al. 2009c).  The other 2 DFAs should follow that lead, but 
uncertainty will remain about the contributions of the NHLB and riparian areas without implementation 
monitoring, and probably effectiveness monitoring more specifically on wildlife tree densities and use of 
stubs.  Shortfalls in required diameters could be addressed by targeting anchor points of retention to 
include larger trees. 
 
4) The degree to which appropriate coarse woody debris is being provided and distributed is uncertain.  

Review of Bunnell et al. (2009c) yields 4 relevant points: 1) volume is not a useful measure from the 
perspective of biodiversity, some measure of amount (number of pieces) in diameter classes is more 
appropriate; 2) no vertebrates in the northeast appear to den within logs so the larger diameters 
sought in more southern forests are not required; 3) literature review suggest a few larger conifer 
pieces (>17.5 cm butt or random, not top-end, diameter; >2 m long ) should be retained where stand 
conditions permit, but that has not been evaluated regionally; and 4) pieces of down wood should not 
all be piled; some should be left scattered on site.  Despite the number of organisms dependent on 
down wood, the core element in the CSA standards addresses soil quantity and quality; quality 
appears less important than initially thought (Busse, 1994; Creed et al. 2004; Laiho and Prescott 
2004).  

DFA specific:  This uncertainty applies to all 3 DFAs, but is mitigated on the Fort St John TSA by the 
proposed increase in the minimum dbh of retained trees (assuming these are allowed to fall to the ground 
and remain on site).  It is possible that suitable conditions are being met, but without implementation 
monitoring, uncertainty will remain.   
 
5) There are two significant uncertainties about vegetation management: 1) is the effect of long enough 

duration to negatively impact understory associates? 2) does it shift species composition away from 
hardwoods in the longer term? (despite the number of understory associates, including several 
species designated as candidates for assessing incidental take, there is no explicit core element in 
the CSA standards). 

DFA specific:  This uncertainty applies to all 3 DFAs.  Both uncertainties can be addressed by monitoring; 
work on duration has been initiated on TFL 48 (Preston 2008b, 2009b). 
 
6) Questions about riparian areas cannot be well addressed by map-based analyses.  There are 3 

important uncertainties: 1) to what degree are hardwoods maintained in Riparian Management Areas 
(several high priority cavity using species rely on them)? 2) Can areas where S4 streams require 
Riparian Reserves be identified (there is mounting evidence that at least some should be for bull 
trout; (Maloney 2004; Nordin et al. 2008; Rex et al. 2009), and 3) Is there an need for buffering some 
smaller wetlands (more than 60 species depend on small wetlands but potential impacts are 
unexamined)?  (CSA is surprisingly oblique about riparian practices, providing little guidance).     

DFA specific:  This uncertainty applies to all 3 DFAs.  Two of these questions can be addressed by 
appropriate implementation monitoring, potentially followed by effectiveness monitoring.  It is unclear 
whether buffers are appropriate to all S4 streams, or primarily those likely to contain bull trout (current 
evidence based on mountain pine beetle salvage, suggests the former; references cited). 
 
7)   Much can go astray with projected trends in amounts of late seral, including our inability to project 
natural disturbance under changing climate.  Realized trends should continue to be measured. 
DFA specific:  This uncertainty applies equally to all DFAs. 

. 
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Implementation monitoring 
Most comments following are generic to all three northeastern DFAs.  Where an issue appears 
particularly relevant or somewhat different for a specific DFA, that is noted.  Implementation monitoring 
should focus on areas where direct or cumulative effects currently appear negative.  Summaries of 
apparent negative effects are presented for each DFA (Bunnell et al. 2009b,c,d,e,f) and are reflected in 
comments following.  Implementation monitoring should be directly linked to practices that offer 
opportunity for improvement.  Note that in some instances it is important that implementation monitoring 
be initiated before effectiveness monitoring because implementation monitoring can determine whether 
effectiveness monitoring is required.  We have estimated priorities for specific habitat attributes (VH = 
very high; H = high; M = moderate); issues following are ordered by priority.   
 
Retention:  Actual diameters of retained trees, including ‘high-topped’ stubs, should be assessed (the 
guideline >17.5 cm dbh in some DFAs may capture sufficient larger trees, but that is not documented; a 
range in diameters is appropriate but some should be >23 cm (VH priority).  Within the THLB the state 
(size, age, tree and log attributes, species composition, anchor points) of patches should be monitored 
periodically to assess trend in older blocks or patches across the landscape (H priority).  

Size: The lower boundary for effective patches should be set at 0.25 ha,3

Age:  Recommended targets for age are >90 (hardwoods) and >140 years (conifers).  Actual age 
should be estimated.  

 until further evaluated.   

Tree and log attributes:  Number, dbh, species and height should be measured for a sample of live 
trees and snags; number, diameter, decay state and length should be measured for logs. 
Anchor points:  Rationale for patch locations should be recorded.  Natural anchor points may be 
riparian boundaries, wetlands, appropriate wildlife trees, etc.  Minimum targets for wildlife trees 
used as anchors should be 23 cm dbh for hardwoods and 28 cm dbh for conifers; scattered larger 
conifers should be sought where possible.  The limits are particularly important when retained 
patches are small (<2 ha). Larger retention patches (>10 ha) need not target particular tree sizes, 
but can use age as a surrogate.  In these cases, the age classes should be at least age class 5 for 
hardwood and mixed wood stands and age class 8 for conifer-leading stands.  Minimum densities 
of wildlife trees should be 3/ha in patches less than 2 ha.  Actual conditions should be recorded.   

DFA specific:  The practice of stubbing is most common in the Fort St John TSA.  There is little reason to 
increase the diameter of stubbed trees until relative amounts of patch wise and dispersed (stubbing) 
retention are documented, the resultant diameter distribution of stubbed trees has been evaluated, and 
effectiveness monitoring of each is implemented on at least a pilot basis.  Stubbing as currently practiced 
will sustain some species; patch wise retention and the NHLB may sustain the rest.  TFL 48 hosts the 
smallest proportion of hardwoods.  Evaluating anchor points relative to hardwoods (e.g., riparian) could 
indicate cost-effective ways of compensating for projected declines in hardwoods in the TFL. 
 
Species composition:  Current targets are unlikely to represent a critical limit, but are the only available 
natural target.  Hardwoods make a disproportionate contribution to sustaining biodiversity.  It is important 
that the area of hardwood-leading and mixed wood types, particularly late seral classes, be tracked over 
time to ensure there is no strong, harvest-driven trend away from present proportions.  Amounts in both 
NHLB and TFLB should be tracked (VH priority).  The proportions of hardwood or conifer that confer the 
apparent mixed wood increase in species diversity are unknown, and will require effectiveness monitoring 
before trends in amounts of mixed wood can be interpreted well (see Effectiveness monitoring below). 
DFA specific:  There are indications that the relative amounts of mixed wood stands could be locally 
reduced in all three DFAs; the potential is most pronounced in TFL 48.  The high contribution of mixed 
wood to sustaining biodiversity suggests a precautionary approach to harvest scheduling in TFL 48 where 
mixed wood is least common, and a very high priority to evaluating mixed wood boundaries using data of 
the Fort St John and Fort Nelson TSAs (see Effectiveness monitoring). 
 
Riparian:  All three DFAs host about 50 species using small wetlands.  Default riparian guidelines confer 
no protection to small wetlands.  The potential for significant impact is present, but the magnitude of 
impact is unknown.  The initial assessment should be the size distribution of wetlands (perhaps by ortho-
photos using sizes of >1 ha, 1-2 ha, and 2 to 5 ha).  That should be coupled with post-harvest 
                                                           
3  This value is consistent with BC MoWLP (2005) for the Omineca Region. 
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assessment of the proportion of wetlands by size class that experienced harvest activities within 10 m 
(VH priority).  Several cavity-using species seek large hardwoods in riparian areas.  Around larger lakes 
and rivers where lakeshore or riparian management zones are employed, the degree to which larger 
hardwoods (and shrubs) are retained in the lakeshore or riparian management zone should be assessed 
(VH priority).  The degree to which conifer and hardwood stems are retained around small streams, 
particularly in areas likely to be inhabited by bull trout, merits monitoring (M priority).   
DFA specific:  This applies equally to all DFAs. 
 
Late seral targets:  Status relative to current targets should be assessed every 5 years for the three broad 
forest types in both the NHLB and THLB (possibly 4 if it ultimately proves useful to distinguish hardwood- 
and conifer-leading mixed wood).  Recommended lower boundaries for late seral are >90 years for 
hardwoods and mixed woods and >140 years for conifers.  Current targets appear adequate but could 
change if climate change significantly increases the incidence of forest fire.  Trends in late seral 
hardwoods and mixed wood are of most concern where these are least abundant, as in TFL 48 (H 
priority).   
DFA specific:  This applies equally to all DFAs. 
 
Coarse woody debris: Natural levels of coarse woody debris are rarely helpful in creating targets because 
they are so variable. Amounts and distribution of pieces left behind and unburned can be informative if 
random diameters are acquired by an adequate sample.  Some sampling of length also is informative.  
Total area from which all wood >17.5 cm in diameter is removed should be recorded, as should the 
relative proportion of debris left scattered and piled.  Height of unburned piles should be estimated.  Little 
advantage is gained beyond 1 m in height (H priority).   
DFA specific:  This applies equally to all DFAs. 
 
Area and composition of the NHLB:  The designation of the NHLB changes with time and forests once 
part of the NHLB can be harvested.  The composition and extent of the NHLB can be a compensatory 
measure for incidental take and the sustenance of biodiversity more generally.  Some finer elements of 
the NHLB are more clearly assessed by effectiveness monitoring, but the amounts of broad forest types 
should be tracked at each TSR update (H priority). 
DFA specific:  This applies equally to all DFAs. 
  
Late seral amounts and patch sizes:  Status should be assessed every 5 years when polygons are 
updated for TSR review.  Trends in sizes of older forest patches should be tracked by forest type within 
BEC variant for both the NHLB and THLB.  Targets guided by historical disturbance regimes may no 
longer apply.  Two trends are undesirable: 1) a long-term tendency towards homogeneity in patch size, 2) 
a long-term (>10 year) decline in mean size of patches with appropriate attributes (age, tree size).  Total 
amounts of late seral are expected to decline in the near term as more intensive harvest is re-introduced 
(M priority).  Effects of natural disturbance on amounts of later seral have not been included in modeled 
projections of age classes and thus actual amounts need to be tracked. 
DFA specific:  This applies equally to all DFAs. 
 
Area treated to control non-crop vegetation: The area on which non-crop vegetation is controlled annually 
(vegetation management) should be tracked and related to total area harvested.  Although several 
species designated ‘at risk’ in northeastern BC, respond primarily to vegetation under canopy, several 
species of interest (e.g., moose) respond to open grown vegetation.  Ranked as M priority, because 
major effects are not anticipated; nonetheless likely a useful piece of information to be able to offer the 
public.  
DFA specific:  Study of the duration of potential impacts has been initiated on TFL 48 (Preston 2008b, 
2009b).  That is more clearly effectiveness monitoring.  Knowing amounts treated on all 3 northeastern 
DFAs would enable more direct transfer of findings. 
 
 
Effectiveness monitoring 
Effectiveness for biodiversity can only be assessed credibly in terms of organisms themselves.  While 
data on organisms accumulate, effectiveness can be inferred.  Note that portions of implementation 



9 
 

monitoring inform effectiveness monitoring, and should be completed first.  We note major management 
‘levers’ that can be used to counter unfavourable trends.  Most comments following are generic to all 
three northeastern DFAs.  Where an issue appears particularly relevant or somewhat different for a 
specific DFA, that is noted.  We have estimated priorities for specific attributes (VH = very high; H = high; 
M = moderate; L = low).  Reasoned priorities reduce ad hoc decisions and facilitate useful decisions as 
funds become available. 
 
NHLB contributions:  Assessments of the relative suitability of current practices to sustain biodiversity 
assume significant contributions from the NHLB.  Much of the NHLB is lower in productivity and site 
productivity influences the contribution to sustaining some organisms.  The assumption that NHLB 
contributes significantly should be checked.  NT is actually a productive habitat, particularly for understory 
associates, but some other species as well. Comparisons between NHLB and THLB of relative 
abundance for selected species within a DFA would help address the validity of the assumption regarding 
contributions of the NHLB (VH priority).  This should first be done with existing sample data.   
DFA specific:  Applies equally to all DFAs. 
 
Mixed wood:   Currently, boundaries of amounts of hardwoods or conifers that confer the mixed wood 
advantage to species richness are unknown.  The most cost-effective way of estimating them is to 
acquire simple measures from existing BBS stations (% hardwoods, simple indices of shrub abundance 
based on height and % cover classes).4

DFA specific:  TFL 48 has only small amounts of mixed wood.  Estimating boundaries is most cheaply 
done by modifying data acquisition in Fort Nelson so it can be combined with that available from the Fort 
St John TSA.  An initial step is to analyze data already available (e.g., Preston 2008, 2009; Preston et al. 
2010). 

  Assessment can be informed by relating the abundance of 
species closely related to hardwoods (e.g., American redstart, Hammond’s flycatcher, least flycatcher, 
magnolia warbler, rose-breasted grosbeak and warbling vireo) to the proportion of hardwoods present.   
This is assigned VH priority because it will help guide the priority with which the potentially declining 
trend in amounts of older mixed wood should be addressed.  The major management ‘levers’ are 
retention guidelines and possibly vegetation management.  

 
Retention:  It is likely that stubbed areas and retention patches will support different groups of cavity 
nesters as well as other species.  For dispersed retention of high-topped stubs, use should be 
documented (VH priority); over the longer term, duration of snags and their continued use should be 
documented (M priority, but requires initial base line data).  For patch wise retention, the relative 
proportions of patches by broad forest types is informative.  Relevant variables for assessing retention 
are noted under implementation monitoring.  In the near term, effectiveness can be evaluated in terms of 
the target diameters and ages noted, especially when late-seral relations below are documented (VH 
priority).  Longer-term, more credible evaluations require assessment of patches for suites of organisms 
responsive to dead and dying wood (H priority; see organisms below).  Data would be strengthened by 
the inclusion of nest-tree diameters when nests are found, to challenge the diameter limits currently 
extracted from sparse data.  Evaluation could lead to refinement of retention guidelines.   
DFA specific:  The issue of stubbing is most relevant to the Fort St John TSA; patch wise retention could 
be evaluated in any DFA but should be stratified by BCE variant and forest type to permit transfer of 
findings to other DFAs. 
 
Wetlands:  Effectiveness monitoring of wetlands is warranted if implementation monitoring suggests that 
>30% of small wetlands appear impacted by harvest.  If >30% of wetlands are impacted, this becomes 
VH priority.  The initial step is to determine whether adjacent forest harvest has an impact on wetland 
depth and organisms using them.  That involves pre- and post-harvest surveys.  All species present 
should be recorded in both surveys.  
DFA specific:  This applies equally to all DFAs. 
 
Organisms:  Response of organisms is the most credible, and ultimately a necessary, measure of 
effectiveness.  Candidate organisms listed are generic across all three northeastern DFAs.  Priorities are 

                                                           
4  There is a documented trade-off between percent hardwoods and shrub abundance. 
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derived from review of current data and the literature (portions are VH priority).  Different candidate 
groups are assigned the priorities of the management issues noted.  Focus is on a suite of species to 
attain an aggregate response less susceptible to vagaries of individual species.  Ideally the monitoring 
would be periodic with the aggregate number of observations for that group compared to the mean over 
the initial monitoring period; a 30% decline merits further examination.  The three DFAs, however, have 
different depths of base line data (3 to 7 years).  It is unwise to pool data across DFAs for evaluating 
trends. 

Cavity nesters – these should be divided into two groups: largely hardwood dependent and largely 
conifer dependent.  For example, American three-toed woodpecker, boreal chickadee, brown 
creeper, and winter wren for conifers;5

Old hardwood and mixed-wood suite – as well as cavity nesters associated with old hardwood 
types, these include American redstart, Hammond’s flycatcher, least flycatcher, magnolia warbler, 
rose-breasted grosbeak and warbling vireo and serve to confirm or reject the utility of older classes 
for monitoring.  Because they are surveyed more readily than cavity nesters, they may prove a 
useful surrogate for older forest types.  They will not reveal appropriate diameters.  Given that 
many are migratory, they should be monitored as a suite (H priority). 

  black-capped chickadee, hairy woodpecker, northern 
flicker, red-breasted nuthatch and yellow-bellied sapsucker for hardwoods.  Although suites are 
important, the sapsucker merits more specific attention because it is the keystone excavator in the 
region.  Initial efforts should focus on retention patches; larger retention patches will assist scaling 
up over the entire DFA and possibly much of the northeast (VH priority).  Forest interior plots may 
be necessary for the American three-toed and black-backed woodpeckers (M priority). 

Fisher – elsewhere the fisher is believed to be sensitive to the diameter of both standing trees and 
down wood.  Canfor contributes to a regional fisher study and results to date reveal use of old 
hardwoods for maternal dens and no use of down wood as denning sites.  H priority for literature 
review; L priority for further field study. 
Marten – data for marten were not collated for the region or boreal forests more generally.  That 
should be done before any study is initiated.  This is assigned M priority because the marten 
population on the nearby Rice property (TFL 48) has been studied and suggests no reason for 
concern, but could be anomalous. 
Old riparian suite – these species are not readily monitored by Breeding Bird Surveys (e.g., cavity-
nesting ducks).  Implementation monitoring of riparian practices would indicate whether they 
‘should be’ there, but that ultimately needs confirmation.  We have ranked this M priority because 
no problem is apparent and the surveys are specialized.  
Bryophytes and lichens – those dependent on down wood appear more likely to be threatened.  
Tree species, diameter and decay state should be recorded during surveys of snags and down 
wood.  Initial efforts should focus on retention patches with adjacent ‘natural’ controls.  We ranked 
this M priority primarily because of the difficulty in finding qualified personnel.  

DFA specific:  The suites proposed generally hold across all three northeastern DFAs.  For any specific 
DFA, the current Species Accounting System may suggest dropping or substituting a species. 
 
Late seral:  Apparent effectiveness of recommended age class boundaries could be evaluated only for 
diameter of cavity trees sought by vertebrates in the area.  Data were sparse and it is not known whether 
they are effective for other organisms.  Forest interior plots should be used to assess projected 
effectiveness for cavity nesting birds (H priority) and for bryophytes and lichens (M priority).  See also 
organisms above.  Significant downward trends in older age classes can be ameliorated by increased 
retention. 
DFA specific:  This applies equally to all DFAs. 
 
 
Coarse woody debris:  Collate estimates of use of down wood by marten and fisher in the study area or 
other boreal forest sites and relate to measures derived from implementation monitoring (H priority).   
Pursue an analogous approach for bryophytes and lichens relying on down wood (M priority).  Major 
management ‘levers’ are retention guidelines and waste management practices. 

                                                           
5  The Pacific-slope flycatcher could be included in this group.  It is an opportunistic cavity user but is relatively abundant and readily 
surveyed. 
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DFA specific:  This applies equally to all DFAs. 
 
Vegetation impact – duration of impact:  Potential impacts of removing or deterring non-crop vegetation 
are greater the longer their duration.  Cursory observation suggests the effect is not long-lasting, but that 
should be evaluated. 
DFA specific:  Study has been initiated on TFL 48 (Preston 2008b, 2009b).  That should be continued (H 
priority).  Results should transferrable to other northeastern DFAs. 
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