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THE SUSTAINABLE FOREST MANAGEMENT NETWORK

Established in 1995, the Sustainable Forest Management Network (SFM Network) is an incorporated, non-profit
research organization based at the University of Alberta in Edmonton, Alberta, Canada.  

The SFM Network’s mission is to:
• Deliver an internationally-recognized, interdisciplinary program that undertakes relevant university-based

research;
• Develop networks of researchers, industry, government, Aboriginal, and non-government organization partners;
• Offer innovative approaches to knowledge transfer; and
• Train scientists and advanced practitioners to meet the challenges of natural resource management.

The SFM Network receives about 60% of its $7 million annual budget from the Networks of Centres of Excellence
(NCE) Program, a Canadian initiative sponsored by the NSERC, SSHRC, and CIHR research granting councils.
Other funding partners include the University of Alberta, governments, forest industries, Aboriginal groups, non-
governmental organizations, and the BIOCAP Canada Foundation (through the Sustainable Forest Management
Network/BIOCAP Canada Foundation Joint Venture Agreement).

KNOWLEDGE EXCHANGE AND TECHNOLOGY EXTENSION PROGRAM

The SFM Network completed approximately 270 research projects from 1995 – 2003.  These projects enhanced the
knowledge and understanding of many aspects of the boreal forest ecosystem, provided unique training opportuni-
ties for both graduate and undergraduate students and established a network of partnerships across Canada
between researchers, government, forest companies and Aboriginal communities.  

The SFM Network’s research program was designed to contribute to the transition of the forestry sector from sus-
tained yield forestry to sustainable forest management.  Two key elements in this transition include:
• Development of strategies and tools to promote ecological, economic and social sustainability, and
• Transfer of knowledge and technology to inform policy makers and affect forest management practices.  

In order to accomplish this transfer of knowledge, the research completed by the Network must be provided to the
Network Partners in a variety of forms.  The KETE Program is developing a series of tools to facilitate knowledge
transfer to their Partners.  The Partners’ needs are highly variable, ranging from differences in institutional arrange-
ments or corporate philosophies to the capacity to interpret and implement highly technical information.  An assort-
ment of strategies and tools is required to facilitate the exchange of information across scales and to a variety of
audiences.  

The preliminary KETE documents represent one element of the knowledge transfer process, and attempt to synthe-
size research results, from research conducted by the Network and elsewhere in Canada, into a SFM systems
approach to assist foresters, planners and biologists with the development of alternative approaches to forest man-
agement planning and operational practices. 
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1. Objectives
To synthesize research that has used a focal species approach to conserve
biodiversity in managed landscapes. In particular the objectives were:

a) Summarize and evaluate research that has used the focal
species approach and construct criteria for using this
approach. SFMN research will be highlighted, but a broader
synthesis will be undertaken.

b) Critique the use of focal or indicator species approaches by
the forest industry in Alberta relative to the criteria outlined in
point #1 above.

c) Apply the focal species approach to the mixedwood forest of
the western boreal plain forest and come up with a multi-
taxal/multi-species list based on ecological criteria.

2. Rationale
Major criticisms of ecosystem management approach

Although the goals of the ecosystem management (natural disturbance or coarse
filter) approach and the focal species approach are the same (in the forestry
context, to identify harvest patterns that minimize the risk of biodiversity loss), the
approaches will likely result in very different spatial patterns of harvesting on the
landscape. Results of recent research comparing effects of logging versus fire on
biota has indicated that we should be cautious in the whole-scale application of
logging patterns based solely on natural disturbance patterns (e.g., Hobson and
Schieck 1999, Imbeau et al. 1999, Buddle et al. 2000; Song 2002).

There have been a number of criticisms recently of the use of the coarse filter
approach to the exclusion of fine-filter species-oriented management for the
conservation of biodiversity. 1) Concepts of ecosystem management, ecosystem
health and sustainability are vague and hence it is difficult to set achievable or
workable goals (Tracy & Brussard 1994, Simberloff 1998). For example, how do
we define the ecosystem processes that we wish to conserve? What are the
boundaries of the system in which the processes function? 2) Maintaining
“processes” does not necessarily result in maintaining all of the species (Simberloff
1998). For example, if the goal is to manage for high primary productivity, then
the landscape could become dominated by second growth stands which have
higher productivity than old growth stands. However, many old growth species
will be missing. In addition, there appears to be ecological redundancy in the
roles of some species, hence processes could continue without all species. For
example, top carnivores that are not keystone species could be lost and have little
detectable effect on ecosystem processes (e.g., Florida panther) (Simberloff 1998).
3) Many practitioners of ecosystem management ignore the fact that managing

Sustainable Forest Management Network
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systems by emulating natural disturbances is an experiment that has to be tested
by implementing active adaptive management. Many agencies and/or industries
promote adaptive management without implementing it in the correct way: i.e.,
no reference areas or benchmarks used, no replication etc. (Simberloff 1998). 4)
Implementation of the natural disturbance paradigm is often planned at the
landscape and stand level at scales relevant to vertebrates. Hence, micro-site level
habitat may not be maintained for smaller organisms such as invertebrates (Spence
et al. 1999).

3. Literature review on focal species

Definitions of focal species
The literature on focal species is confusing because of the inconsistent use of
terms. In Table 1 (page 4) we have summarized the terminology, provided
synonyms and defined each term with examples. In general population indicators,
guild indicators, and condition indicators are used to evaluate conservation and
management actions, whereas biodiversity and composition indicators are used to
determine areas or priorities for conservation using protected areas.

Ecological criteria for choosing focal species
The types of focal species that are chosen on ecological grounds are indicators,
species-at-risk, umbrella species and keystone species. Many authors stressed that
single indicators are not sufficient and that suites of indicator species should be
chosen (Landres et al. 1988, McLaren et al. 1998).

Indicators
Population/guild indicators: These species have to show similar responses to
anthropogenic change as other species in the habitat or to other species within the
same guild (Landres et al. 1988). Variations in their abundances must be
correlated with changes in abundance of other species. This is a fairly coarse
indicator as it uses abundance only and does not capture changes in reproductive
behaviour or other demographic changes (e.g. sex or age ratio).

Condition indicators: Condition indicators must be sensitive to and respond
quickly and strongly to anthropogenic changes in the ecosystem. There must be a
demonstrated cause and effect relationship between anthropogenic change and
population change of the condition indicator (Landres et al. 1988). In many cases
condition indicators are specialists and by choosing a set of specialists as
indicators, this will conserve habitat for generalists as well. McLaren et al. (1998)
recommended choosing a number of specialists that represent different habitats,
seral stages, different types of structure within forest (e.g., upper, middle, lower
canopy, snags).

Sustainable Forest Management Network
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Some authors (Landres et al. 1988) suggested that large species make better
indicators because they have slower turnover and are more stable and their
population changes are directly related to environmental change (as opposed to
over and undershooting carrying capacity like some r-selected species). However,
others (e.g., Caro & O’Doherty 1999) argue that indicators should be small
species as they can respond faster to environmental change. Given that large and
small species operate on different spatial and temporal scales, both should
probably be included (McLaren et al. 1998). They also suggested that sets of
indicators should include species representing all trophic levels.

Resident species are likely to be more sensitive as they are in the habitat year
round. Good indicators should be abundant and widespread within specific
habitats and exhibit low temporal and spatial variability to enable ease of census
(Dufrene & Legendre 1997). In addition, species that show low variation over
individuals within a population are useful so one can extrapolate from a few
individuals to the population. Finally, species that are mobile and hence can
integrate disturbance over larger areas should make good indictors of processes
that occur over larger spatial scales (Landres et al. 1988, Caro & O’Doherty 1999).

Biodiversity indicators: The presence of biodiversity indicators must indicate areas
of high species richness either within the same taxon or across taxa. They should
have well known taxonomy and biology and have a wide geographic range
(Pearson 1994).

Species-at-risk
Species-at-risk are those species listed as threatened or endangered by federal and
provincial wildlife agencies.

Umbrella species
The following criteria for umbrella species were compiled from Lambeck (1997),
Noss (1999), Caro & O’Doherty (1999), and Fleishman et al. (2000). Umbrella
species are generally large species, with large home ranges whose minimum area
requirements encompass those of the rest of the community (area-limited). Similar
to indicators, they should be non-migratory, exhibit low temporal variation and be
relatively abundant (i.e., not so rare that you can’t monitor them) with a large
geographic distribution (for ease of monitoring, generality of use). Lambeck (1997)
suggested that umbrellas should be process-limited species (e.g., fire-dependent,
insect outbreaks, flooding) or species that are dispersal-limited or resource-limited
(e.g., cavities) since supplying the habitats for these species should then supply
habitat for species with less specialized habitat requirements.

Keystone species
Keystone species are those whose presence or activities support a large number of
other species in the community (e.g., primary cavity nesters, herbivorous insects
that outbreak). Hence keystone species may also be good umbrella species.
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Other general criteria for selection of focal species
Other criteria mentioned by authors include species that are easy and cost-
effective to census, are distributed so that statistically valid tests can be made of
changes in abundance/distribution, have potential economic importance (to
ensure buy-in from the public, decision makers), are species for which the
management area has high responsibility and, in the forestry context, have the
potential to be used at an operational or planning scales by foresters and focus on
environmental conditions that can be controlled by foresters (Pearson 1994, Noss
1999, Caro & O’Doherty 1999, Kneeshaw et al. 2000a).

Major criticisms of the focal species approach
Criticisms of focal species’ choice
Many indicator species are chosen based on socioeconomic criteria (charismatic,
high public interest, high economic value; Landres et al. 1988, Simberloff 1998).
For example, large carnivores (e.g., Noss et al. 1996) or raptors (Thiollay 1996) are
often chosen as umbrellas, but many of these species are quite adaptable and can
live in human-modified habitats if they are not persecuted (e.g., bears in managed
forests of Scandinavia; Linnell et al. 2000; raptors in developed areas in Baja;
Rodriguez-Estrella et al. 1998). These species may not be an umbrella or an
indicator of any other species and are often very expensive to manage (Simberloff
1998).

The majority of indicators are vertebrates and several studies have shown that they
are not good umbrellas or indicators for invertebrates or plants (e.g., Oliver et al.
1998, Lawton et al. 1998, Fleishman et al. 2000; but see Pearson & Cassola
1992). Murphy et al. (1990) criticized the use of vertebrates as indicators because
they are long-lived, have low rates of population increase, long generation times,
and low habitat specificity when compared with invertebrates and hence are
unlikely to represent population changes in this group.

A number of studies criticized the use of a single focal species, however it is not
clear how many indicators are “enough” to represent the whole community. Hutto
(1998) suggested using “indicator species survey groups”. These are groups of
species that can be easily censused using a single survey technique, for example
terrestrial birds using point counts. In addition, combining multiple focal species
into an index, such as the approach by Karr and Chu (1997), should be used with
caution since the same absolute values of an index for two different systems could
represent very different attributes of community structure (Simberloff 1998).

Criticism of using keystone species
Simberloff (1998) presented a critique on the focal species approach and
advocated that use of keystones species was preferable since they interacted with
a large number of other community members. However, others have questioned
the efficacy of using keystones. First, it is not clear if all ecosystems have keystone
species and the experiments required to identify keystones are difficult (Mills et al.
1993). Secondly, once a keystone has been identified in one place, it may not be
a keystone in another area (Power et al. 1996). Third, the operational definition of
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a keystone is not clear (i.e., how many species does the removal of species x
cause to decline in order to qualify species x to be a keystone?). It may be more
important to document the strengths of interactions among species in communities
and identify “strong interactors” (Mills et al. 1993) rather than defining a species
as a keystone or not. Power et al. (1996) suggested a measure called “community
importance”, but again, this would be difficult to quantify without performing
experiments. Another difficulty is that it is impossible to use species life history
traits to identify keystones a priori (Power et al. 1996). However, Paine (1995)
argued that using the keystone approach was important because it emphasizes
ecological interactions and uses a multi-species approach.

Lack of research
One of the major criticisms of using focal species in conservation and
management has been that practitioners have not tested the assumptions of the
indicator species approach. There is a lack of research into whether the habitat
quality for an indicator indicates habitat quality for other taxa. This assumption
seems unlikely, due to the complexity of ecological systems (Simberloff 1998).
Another complicating factor is that density of a species may not necessarily be a
good index of habitat quality (van Horne 1983) and most approaches using
indicators only examine their abundance.

Indicators often don’t work
Of the studies that have examined the efficacy of indicators, most have found
either that randomly selected species are just as good as “indicators” in
representing population trends and biodiversity hotspots of other species as those
chosen by other criteria or that indicators and umbrellas did not protect other
species or taxal groups (e.g., Niemi et al 1997, Oliver et al. 1998, Lawton et al.
1998, Hutto 1998, Ricketts et al. 1999, Andelman and Fagan 2000, Fleishman et
al. 2000, Fleishman et al. 2001; but see Pearson and Cassola 1992, Noss et al.
1996, Mikusinski et al. 2001, Watson et al. 2001 for exceptions).

Foresters cannot control all land use activities
Choosing focal species that have the potential to be used at an operational scale
and that focus on conditions that can be controlled by foresters (Kneeshaw et al.
2000a) is problematic. Often foresters cannot control all the land use activities on
their forestry management area, such as hunting and oil and gas activities, which
may negatively affect the focal species. For example, Rempel et al. (1997) noted
that the application of “Moose Habitat Guidelines” for forest harvesting in Ontario
did not increase moose populations as expected because of ingress of hunters on
logging roads.

Repercussions of choosing the wrong focal species
A major problem of choosing the wrong focal species is that managing the habitat
for the focal species may result in the loss or decline of other species in the area
that require different habitat elements (Simberloff 1998). For example, harvest
planning that uses focal species is usually highly prescriptive in terms of habitat
elements to be left on cutblocks (e.g., see Watt et al. 1996 for Ontario). Essentially,
this will reduce the variation in habitat and could cause declines in other species.
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In addition, many of the forest management guidelines for focal species
management have been derived from Habitat Suitability Index (HSI) models. These
models are often derived from data from other geographical areas from where they
will be applied and most HSI models have not been tested in the field.

4. Summary of SFMN projects dealing with
focal species

One of our objectives was to review completed SFMN projects that focused on
compositional elements of biodiversity (single species, species groups) to
determine which species or groups were chosen, why they were chosen and what
the results of the research were with respect to management recommendations for
industry. In other words, could any of this research be used to plan harvest
patterns or silvicultural treatments using a focal species approach.

Methods:
We searched the SFMN database using available keywords (Table 2) for research
on single species or species groups. We then used the search results to find other
related projects and publications within the database. We examined project
reports, final project reports, published papers, theses and abstracts from SFMN
conference proceedings. Searching the SFMN database was difficult and
inefficient because only preset keywords could be used. For example, we could
not search for highly appropriate keywords such as “focal”, “keystone”, or “fine-
filter”. Hence, it is likely that some projects may have been missed. In addition,
various reports, theses and publications may have been part of one project, but
because the project number was not given, it was quite confusing and hence there
may be some double-listing of projects. Some investigators listed publications as
funded by SFMN in their project reports, but in these publications SFMN was not
acknowledged as a funder. This again led to confusion as what exactly SFMN
funded.

Table 2. Keywords used to search the SFMN database 
 
indicator fish 
bear frog 
beetle insect 
bird mammal 
bison moose 
budworm rodent 
butterfly spruce budworm 
caribou tent caterpillar 
caterpillar weasel 
deer woodpecker 
elk  
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Results:
We reviewed 40 projects that dealt in some way with focal species or groups,
fine-filter or single species (Appendix 1). The majority of the projects assessed
whether a particular species or group of species was sensitive to forest change due
to logging (condition indicators). In most cases, some rationale was given as to
why the focal species was chosen (see Table 3, page 10) and in general these
rationales were based on ecological criteria. However, few gave rationales as to
why the taxal group they chose was important (for example, why should small
mammals be better indicators than spiders?). In addition, no studies examined
whether the species or group chosen indicated other groups (population indicators
or biodiversity indicators). Four studies focused on development of indicators for
sustainable forestry and six conducted modeling exercises (to determine habitat
supply for vertebrates under various harvest scenarios; habitat models, and
biomonitoring design).

Fourteen of the field projects focused on birds, 5 on small mammals (squirrels,
murid rodents), 2 on mustelids (short-tailed weasel, marten), one on moose, 4 on
invertebrates (forest tent caterpillars, spiders, carabids, bark beetles, arthropod
assemblages), one on plants, and one on fish and benthic communities (Appendix
1). Only 3 projects used multiple taxal groups. This breakdown of studies by taxal
group is indicative of the amount of funding provided by the SFMN in years 1-7 of
the program (Fig. 1, B. McNab, personal communication). While noteworthy in
departing from a sole emphasis on vertebrate focal species, there is still a major
discrepancy between funding allocated by taxal group and the actual taxal
diversity in Alberta forests (Fig. 1). Clearly more studies on plants and invertebrates
should be undertaken.

Fig. 1. Representation of different terrestrial taxal groups in Alberta species’ diversity
(http://www3.gov.ab.ca/env/resedu/biodiversity/biodiversityreport.pdf), research
funded by SFMN over the first seven years and focal species chosen by Alberta
industry.
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The majority of the final reports, publications and/or theses gave management
recommendations or implications of their studies (see Table 4, pages 12 – 14).
These varied greatly in detail, but in most cases the recommendations were vague
and although suggesting what elements or seral stages to leave or manipulate (e.g.,
downed woody material, old growth forest) they did not specify how much should
be left, where it should be left and what the spatial configuration should be. In
addition, recommendations for management actions for some groups contradicted
those of other groups. For example, Buddle et al. (2000) and Lisgo (1999)
recommended leaving coarse woody material on blocks to retain spiders and
weasels respectively, whereas Hindmarch and Reid (1999) advocated removing
coarse woody debris to prevent bark beetle outbreaks. Overall, it would be very
difficult for forest managers to implement these recommendations for forest
harvest planning because of their vague or contradictory nature.

5. Summary of Forest Management Plans of
Alberta industries

Our goal was review forest management plans of Alberta industries to determine
what their approach was to biodiversity retention on their management areas,
whether they used a focal species approach and if so, whether they used focal
species for planning or for monitoring.

Methods
We examined the current forest management plans of 14 Alberta forestry
companies (Appendix 2). If we had questions about the plans, we followed up
with phone calls to the companies.

Results
Ten companies included a focal species approach along with a coarse filter
management strategy, however the focal species chosen and the rationale for
choosing them differed widely among companies (Appendix 3). Most companies
did not provide an ecological rationale for choice of focal species and none of the
companies tested the assumptions of using indicator and/or umbrella species. The
most detailed rationales and ecological criteria for choice of focal species were
given by Weldwood and Millar Western.

Most companies chose only one or two species for fine-filter management, usually
species of concern such as caribou or those of economic/social significance such
as moose, elk or marten. Only Millar Western, Alpac and Weldwood chose a suite
of species. Few companies used amphibians as indicators, despite their known
sensitivity to environmental change and no companies used indicators other than
vertebrates despite the low representation of vertebrates in Alberta’s biodiversity
(Fig. 1). Millar Western indicated that the use of invertebrates as indicators would
be investigated for the future. Only a few keystone species were chosen (primary
cavity nesters, beavers).

Sustainable Forest Management Network
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Most companies do not use focal species to plan timber harvest over their whole
forest management areas (FMA’s). Rather they use them for monitoring the impacts
of coarse filter ecosystem management (e.g., Alpac, Diashowa-Marubeni). Millar
Western and Weldwood chose a suite of focal species and then ran simulations of
different landscape harvesting patterns over time within the constraints of the AAC to
determine whether timber supply forecasts also supplied habitat for the focal species
(habitat supply models based on HSI). Some “best practices” were derived for focal
species at the stand scale, such as leaving coarse woody material or residual trees
on cutblocks (Millar Western). Some forest planning is done in special management
areas for species of concern such as mountain goats, trumpeter swans and caribou
(e.g., Weyerhaeuser, Weldwood) or for species of economic or social significance
(e.g., moose, Slave Lake Pulp) (see details in Appendix 3). These latter plans are
quite prescriptive and are targeted at single species.

6. Evaluation of the use of focal species for
forest harvest planning

Kneeshaw et al. (2000a) defined two types of indicators used in forest
management: 1) prescriptive indicators used in harvest planning and 2) evaluative
or environmental indicators used for monitoring and adaptive management, to
verify whether the targets determined in planning have been achieved. Their
prescriptive indicators were not focal species based and related to maintaining
patterns of natural variability at the stand and landscape levels. Only the
evaluative indicators were focal species. For example, a planning indicator might
be to maintain forest age class distribution similar to that produced by natural
disturbance and the evaluative indicator would use species presence/absence to
verify that all species have been maintained.

Harvest planning should include the following elements: tree species composition,
seral stage distribution, structural elements left within cutblocks, silvicultural
treatments, cutblock size distribution, unharvested or protected area size
distribution, connectedness of unharvested forest, and adjacency and
configuration of harvested and unharvested blocks. Lambeck (1997) suggested that
the use of focal species as prescriptive indicators in landscape planning required
identifying the species that were most limited (e.g., dispersal limited, element
limited, area-limited, seral stage limited) and then planning for these species. For
example, the species with the largest area requirements would define the
minimum patch size, the species that was the poorest disperser would define the
isolation of patches or the level of connectedness, species that were resource-
limited would define stand level retention of those resources (e.g., snags, large
diameter trees) and species that were the most process-limited would define
silvicultural treatments (e.g., burn dependent species might require prescribed
burns). Population viability analysis (PVA) would have to be conducted to ensure
that enough suitable habitat is maintained over the long-term. However, we are
limited by a lack of data on habitat requirements and habitat threshold levels for
most species and on demographic data for constructing PVA’s (e.g., reproductive
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rates in different habitats, dispersal distances and habitats, mortality rates in
different habitats etc.). Lindenmeyer et al. (2002) criticized Lambeck’s approach as
being non-operational in a planning sense.

As outlined earlier in the report, the use of focal species in both planning and
monitoring has been criticized. However, we conclude that the use of focal species
in harvest planning is particularly problematic. If our goal is to maintain the full
biodiversity in managed landscapes, then planning for a restricted set of focal
species will be unlikely to achieve this. Timber harvesting plans that use a focal
species approach tend to be very prescriptive (e.g., Watt et al. 1996; Naylor et al.
1996). Hence fairly rigid rules about canopy cover, coarse woody debris etc are
given. This will reduce variability in those attributes and the forest will be managed
for marten or pileated woodpeckers, not necessarily any other species. Most of
these efforts are based on HSI models, many of which are not verified for the area
of interest, hence the prescriptions may not be relevant to the planning area.

Because of the limitations in using the focal species approach for harvest
planning, we do not recommend that it be used in a strictly prescriptive sense,
with the possible exception of managing for species-at-risk. Hence, we have not
completed Objective c (above). However, because we know that logging does not
completely emulate natural disturbances, we do advocate that suites of focal
species could be used to determine lower thresholds for critical stand and
landscape features. These thresholds would have to be determined using species
that are most sensitive to stand or landscape change (i.e. as per Lambeck 1997),
that operate on various spatial scales (microsite to landscape) and that represent
different trophic levels and guilds in the ecosystem.

7. Alternatives and Future Research
The shortcomings in the focal species approach for harvest planning has lead to
the popularity of ecosystem management based on a natural disturbance paradigm
(e.g., Hunter 1993). Lindenmeyer et al. (2000) proposed the use of structural
indicators such as stand complexity and plant species composition, level of
connectivity, and landscape heterogeneity patterned after natural disturbances.
Lindenmayer and Franklin (1997) advocated a variety of approaches, implemented
at different spatial scales, in order to spread the risk of species loss. They
emphasized the need for protected areas and, within the managed landscape, the
protection of sensitive (i.e. those that are not resilient to anthropogenic change)
habitats. At the stand scale they advocated leaving elements such as snags, logs,
large live trees, and understory plants. However, as outlined at the beginning of
this document, logging does not fully emulate natural disturbances and hence a
coarse-filter approach alone is not sufficient.

Despite the huge amount of funding provided by the SFMN for research on
biodiversity and single species, few of these studies provide concrete prescriptions
for habitat needs for the species, nor do any determine threshold responses by
focal species (although current research in the Biodiversity group is addressing this
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for birds and mammals). Similar to much of the forestry/wildlife research (e.g., see
Sallabanks et al. 2000, Marzluff et al. 2000), SFMN studies have focused on
examining the impacts of current forestry practices on wildlife. Generally, studies
have focused on impacts on abundance and not on population processes and
have been short-term. Hence, the conclusions are either that timber harvest is
beneficial, detrimental or neutral in its effect on wildlife, without providing insight
to the mechanisms of how harvest has impacted populations. A preferable
approach is to experimentally vary the element of interest (e.g., amount of conifer,
number of snags etc) over a biologically relevant range and then measure wildlife
response in terms of abundance, reproductive success and mortality. Current
SFMN research, such as EMEND (Spence et al. 1999), uses this approach.

Given the limitations of both ecosystem management and the use of indicator
species, we suggest a blended approach as follows:

1. Compare landscapes that have undergone natural disturbance
with those that have been logged. Identify which seral stages,
habitats and elements are likely to be missing or reduced in
managed landscapes. Retrospective studies will be necessary
(e.g., Hobson and Schieck 1999). SFMN research and other
research in the boreal forest have already identified some of
these seral stages and elements (Cumming et al 1994, Lee et
al. 1997, Schieck et al. 1995, Spence et al. 1996, Hobson
and Schieck 1999, Imbeau et al. 1999, Schmiegelow and
Beck 2001): old growth forest, non-salvage logged burns,
mixedwood, and snags and downed woody material.

2. In the habitats/elements identified above, document
relationships between structural elements in the stands, tree
species composition and wildlife species abundances across
a range of conditions and over a wide range of species,
including invertebrates, in habitats where logging will occur.
We recommend using indicator species survey groups (Hutto
1998; defined above under “Criticisms of focal species’
choice”). Identify thresholds in habitat supply for species
associated with these habitats/elements. This will allow
managers to predict the outcomes of logging operations. If
logging that attempts to emulate natural disturbances does
not produce sufficient habitat, then provision of protected
areas must be made. In order to determine how large
protected areas should be, population modeling must be
done on the species with high associations to the threatened
habitat/element, hence information on their demography
should be collected.

3. Do large-scale surveys across all habitat types in boreal
forests and identify important habitat classes (covers) that
have species restricted to them or are most abundant in them
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(e.g., early post-fire stands). These surveys should be of
species groups across a range of taxa. Ensure that forest
management practices will not reduce the abundance,
configuration or integrity of these habitats. For example,
although an old aspen stand may not be logged, adjacent
logging could impact the ability of organisms to colonize or
persist in it (e.g. Hannon 1999). See Hutto and Young (1999)
for an example of this approach.

4. In any use of indicator or focal species approaches, statistical
tests must be made to determine whether those species
indicate particular habitat types and whether they indicate
changes in other taxa (see Niemi et al. 1997 for an example).

5. As emphasized above, much of the funded SFMN research
and all of the focal species chosen by industry has been
based on vertebrates. This is not reflective of the taxal
diversity in the boreal forest. More studies on plants and
invertebrates should be undertaken.

6. Research should be collaborative between industry and
academics and be conducted by research teams on the same
landscapes. Instead of funding individual researchers, which
has lead to the taxal bias and piecemeal nature of the current
research, research groups that tackle a set of high priority
questions should be funded. Again, EMEND is an example of
this approach.

7. If forest industries wish to continue using focal species they
should attempt to adopt similar sets of indicators based on
ecological criteria and monitor these focal species in the
same way. This would allow for analysis of change in focal
species at larger spatial scales.

8. The SFMN should adopt a better system (i.e., ProCite) for
searching their data base which allows free use of keywords
to search titles and abstracts of reports. In addition, it was
difficult to assign some reports to a particular project,
resulting in confusion. Each project should have a number
that is listed in all reports, theses and publications. Graduate
student publications should be listed under the supervisor’s
project number.
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THE SUSTAINABLE FOREST MANAGEMENT NETWORK

Established in 1995, the Sustainable Forest Management Network (SFM Network) is an incorporated, non-profit
research organization based at the University of Alberta in Edmonton, Alberta, Canada.  

The SFM Network’s mission is to:
• Deliver an internationally-recognized, interdisciplinary program that undertakes relevant university-based

research;
• Develop networks of researchers, industry, government, Aboriginal, and non-government organization partners;
• Offer innovative approaches to knowledge transfer; and
• Train scientists and advanced practitioners to meet the challenges of natural resource management.

The SFM Network receives about 60% of its $7 million annual budget from the Networks of Centres of Excellence
(NCE) Program, a Canadian initiative sponsored by the NSERC, SSHRC, and CIHR research granting councils.
Other funding partners include the University of Alberta, governments, forest industries, Aboriginal groups, non-
governmental organizations, and the BIOCAP Canada Foundation (through the Sustainable Forest Management
Network/BIOCAP Canada Foundation Joint Venture Agreement).

KNOWLEDGE EXCHANGE AND TECHNOLOGY EXTENSION PROGRAM

The SFM Network completed approximately 270 research projects from 1995 – 2003.  These projects enhanced the
knowledge and understanding of many aspects of the boreal forest ecosystem, provided unique training opportuni-
ties for both graduate and undergraduate students and established a network of partnerships across Canada
between researchers, government, forest companies and Aboriginal communities.  

The SFM Network’s research program was designed to contribute to the transition of the forestry sector from sus-
tained yield forestry to sustainable forest management.  Two key elements in this transition include:
• Development of strategies and tools to promote ecological, economic and social sustainability, and
• Transfer of knowledge and technology to inform policy makers and affect forest management practices.  

In order to accomplish this transfer of knowledge, the research completed by the Network must be provided to the
Network Partners in a variety of forms.  The KETE Program is developing a series of tools to facilitate knowledge
transfer to their Partners.  The Partners’ needs are highly variable, ranging from differences in institutional arrange-
ments or corporate philosophies to the capacity to interpret and implement highly technical information.  An assort-
ment of strategies and tools is required to facilitate the exchange of information across scales and to a variety of
audiences.  

The preliminary KETE documents represent one element of the knowledge transfer process, and attempt to synthe-
size research results, from research conducted by the Network and elsewhere in Canada, into a SFM systems
approach to assist foresters, planners and biologists with the development of alternative approaches to forest man-
agement planning and operational practices. 
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