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ABSTRACT 
 
Evaluating risk and ranking species for action are separate tasks and separate concepts.  For example, a 
species should still be listed ‘at risk’ regardless of whether or not there is the means or political will to 
attempt recovery.  Many criteria could be used to assign species to action categories and to rank species 
within an action category.  We examine criteria that have been used in listing processes for species in 
Canada and other jurisdictions.  We recommend six of these for ranking species for conservation action, 
providing a brief rationale for their utility.  The six are: stewardship responsibility, trend, threat, 
contribution to genetic variability, feasibility, and vulnerability.  Other criteria evaluated by various 
agencies or individuals also are examined and reasons for not attempting to apply them provided.  A brief 
description of methodology for application is provided.  We describe five classes of conservation action 
and illustrate how species occurring within British Columbia can be assigned to those classes.  We 
recognize three broad but disparate conservation goals: 1) maintaining all native species, 2) helping to 
sustain globally declining species and 3) keeping common species common.  Nationally, Canada has 
adapted the first, which has unfortunate consequences.  A high proportion of species designated ‘at risk’ 
within British Columbia or Canada are at the edge of their geographic range.  Of the 151 SARA-listed 
taxa occurring in British Columbia, 73 (48%) have less than 10% of their global range in Canada and in 
British Columbia; 93 (62%) have less than 10% of their global range in the British Columbia.  Of the 90 
full species on Schedule 1 of SARA, 39 (44%) are of very low stewardship – less than 2% global range 
within the province.  Some are ‘at risk’ for reasons other than local rarity, but others are not and are 
globally secure with no evident population declines anywhere.  The approach illustrated allows one to 
rank species for conservation action, and potentially focus on those for which the province or nation has 
greater stewardship responsibility.  It allows a broader range of commitment of resources once a species 
is designated at risk than is implied by SARA.  As applied here it suggests that at least 42 of the 90 
Schedule 1 species in British Columbia should not proceed directly to recovery actions.  The approach 
also permits proactive responses instead of a constant game of ‘catch up’. 
 
 
INTRODUCTION   
 
Effective sustainable forest management plans efficiently expend resources for species conservation that 
confer the largest contribution to overall goals of biodiversity conservation.  Because about 70% of the 
terrestrial species in BC are forest dwelling, developing conservation priorities and evaluating associated 
constraints of land use practices is particularly important to the forest industry.  Currently, forest 
companies and provincial ministries rely on provincial ‘Red’ and ‘Blue’ lists when determining which 
species merit special attention in Sustainable Forest Management Plans.  However, most (~65%) of the 
province’s Red- and Blue-listed species are at their range edge in the province and are much more 
common elsewhere.  Many provincially-listed species are not globally or even regionally threatened 
(Bunnell et al. 2004a; Bunnell and Squires 2004).  Such a bias toward so-called ‘peripheral’ species exists 
because the number of occurrences (i.e. rarity) is the dominant criteria of the NatureServe ranking system 
that is used to create provincial ranks (Harcombe 2000).  Though six other criteria are used, including 
population size and trend, these are often correlated with rarity such that the most locally rare species are 
ranked at highest risk (Bunnell et al. 2004a).  For example, the province’s ‘peripheral’ species usually 
have few occurrences, small population sizes and erratic population trends.  Though many are ranked as 
‘endangered’ (Red-listed) by the NatureServe system, many are not at risk of extinction or extirpation – 
instead some, such as the American Avocet, appear to be expanding their range into the province.  
Widespread concern has been expressed about the way in which species, the periphery of whose range 
extends into political jurisdictions, have influenced the conservation priorities of those jurisdictions (e.g., 
Atwood 1994; Avery et al. 1995; Dunn et al. 1999; Gärdenfors 2001; Hunter and Hutchinson 1994).  
Conservation effort can be deflected from species for which the province has significant global 
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stewardship responsibility, while attention is focused on ‘peripheral’ species that are globally secure are 
ranked into high-risk categories.   
 
Based on previous work (Dunn et al. 1999; Carter et al. 2000), Bunnell et al. (2004b) proposed a priority-
ranking approach using two criteria to guide the allocation of resources to species in a cost-effective 
fashion: 1.  ‘stewardship responsibility’, and 2. ‘concern’.  The degree of stewardship responsibility 
depends on the level of global concentration within the jurisdiction for which stewardship is being 
assessed (e.g., British Columbia).  High levels of concentration reflect high levels of stewardship 
responsibility.  For example, the entire global population of a taxon endemic to BC is found within the 
province – therefore, the province has 100% stewardship responsibility for its endemic taxa.  ‘Concern’ 
can be assessed using the features of trend, threat, stewardship responsibility, contribution to genetic 
variability, feasibility, and vulnerability.   
 
The goal of an effective priority-ranking system should be to allow weighting of effort to three broad 
conservation goals:  
1)  sustain all native species within the jurisdiction regardless of their abundance elsewhere, vitality 
elsewhere, or regional stewardship,  
2)  contribute to conservation efforts to sustaining species in global decline, no matter the regional 
stewardship is, and 
3)  keep common species common.   
 
Additionally, the ranking system should identify at least the following groups of species: 1) those globally 
at risk of extinction, 2) those locally at risk of extirpation or significant population decline, 3 relatively 
unknown species of high stewardship responsibility, 4. those with populations that may be highly 
genetically distinct, such as those with disjunct populations. 
 
A second system is necessary to assign appropriate actions to each group of prioritized species.  For 
example, species that are globally at risk of extinction but are ‘peripheral’ to the province, such as the 
leatherback sea turtle, probably should not be ignored, but may merit only small monitoring efforts 
(Mehlman et al. 2004).  However, species for which the province has high stewardship responsibility that 
are currently at risk of extinction or show significant population decline should become the province’s 
highest priority species.  These latter species may merit relatively large conservation efforts, such as the 
implementation of recovery plans.  Species that may be extirpated from the province or those that have or 
may in the future decline significantly in the province should also be of high priority.  However, 
‘peripheral’ species, like the Sage Thrasher, White-headed Woodpecker, and Canyon Wren, that tend to 
come and go, must be identified so that conservation effort is not wasted on the recovery of populations 
that are ‘naturally’ at risk of extirpation.  Species of high stewardship responsibility that are declining, 
threatened, or vulnerable also should be of high conservation priority.  Those for which population trend, 
threats and vulnerability are relatively unknown should be monitored to determine whether further 
conservation action is necessary.  We also developed a system to categorize prioritized species into action 
groupings as described in Bunnell and Squires 2006 (in review).  For illustrative purposes it was applied 
to all species occurring in British Columbia and listed on SARA Schedule 1.   
 

STEWARDSHIP RESPONSIBILITY 
 
This treatment of stewardship is summarized from Bunnell and Squires (2006).  Briefly, stewardship 
responsibility is indexed by the proportion of global abundance or range within the jurisdiction for which 
stewardship is being assessed (e.g., British Columbia or Canada).  A high proportion reflects high 
stewardship responsibility.  Stewardship is used in a number of ranking schemes, including: the Partners 
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in Flight system in Canada, Mexico, and the United States (Dunn et al. 1999; Panjabi et al. 2005), efforts 
to prioritize species on COSEWIC’s candidate list, ranking vertebrates in Florida (Millsap et al. 1990) 
and designating important ‘migratory bottlenecks’ for migratory birds (e.g., RAMSAR Convention, 
Western Hemisphere Shorebird Reserve Network, and the Important Bird Areas Program).   
 
Accurate counts of total population size of widespread species are rare and available mostly for species 
with very small global ranges, or that are seasonally concentrated.   Range, however, is a useful surrogate 
for many organisms.  For two species of near equal stewardship, a useful sub-criteria of stewardship is 
residency status within the jurisdiction.  Resident species merit greater attention because of a higher 
likelihood that any negative impacts are the responsibility of the jurisdiction and not of events elsewhere.   
 
Proportions of population and range are not interchangeable.  Most species are not evenly distributed 
throughout their geographic range, so stewardship according to range may be higher or lower than that 
based on population size.  Some species have a core area of high population density surrounded by a low-
density periphery, for others the reverse is true (e.g., Rodríguez 2002).  Some species are patchily 
distributed with ‘islands’ of occurrence in a ‘sea’ of non-occurrence.  Thus, a large portion of the 
geographic range of a species may be found in a jurisdiction, but only a small fraction of the global 
population.  In some instances geographic range will accurately delineate available habitat, but a species 
may not be globally concentrated in a jurisdiction even though it contains global concentrations of the 
species’ suitable habitat.  Because the use of solely range or solely population may result in inaccurate 
inflation of the importance for some jurisdictions and underestimation for others (Beissinger et al. 2000), 
we recorded both where possible and ranked by the highest score.  Peripheral populations merit separate 
scrutiny (see Ranking criteria – contribution to genetic variability).  As well, peripheral disjunct 
populations may merit a higher responsibility score when the taxon is declining elsewhere in its range, but 
is stable or increasing in the jurisdiction.  
 
Thresholds used to assign stewardship classes are necessarily arbitrary and when employed should 
consider the size of the jurisdiction.  Smaller jurisdictions likely have 50% global responsibility for very 
few taxa, and might find stewardship levels of 30% or more useful in ranking.  Alternatively, stewardship 
at the next highest jurisdictional level can be used (e.g. Dunn et al. 1999).  Indeed, all jurisdictions, 
regardless of .he size, should consider species that are widespread enough that no North American 
jurisdiction has high stewardship responsibility.  Conservation actions for widespread species at risk must 
be shared equally among jurisdictions (Mehlman et al. 2004).  We handled this class by designating them 
separately from ‘peripheral’ taxa within our low stewardship category. 
 
We evaluated stewardship in British Columbia for 11 broad groups of organisms.  The groups plus 
experts who reviewed them are: 

• Bryophytes ( P.  Williston) 
• Lichens (T. Goward) 
• Vascular plants (C. Bjőrk) 
• Odonata – Damselflies and dragonflies (R, Canning) 
• Butterflies (C. Guppie) 
• Amphibians (R.W. Campbell) 
• Reptiles (R.W. Campbell) 
• Freshwater  fish (T. Down and co-workers) 
• Birds (R.W. Campbell) 
• Terrestrial mammals (A. Harestad and D. Nagorsen) 
• Marine mammals (D. Ford) 
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Reviews of bryophytes and lichens are not yet complete; nor have we completed rankings for vascular 
plants and marine mammals.  The other 7 groups of organisms are addressed.  Because of WWF’s 
expressed interest in species of high stewardship value, we emphasized species for which British 
Columbia has at least 50% global stewardship responsibility.  That level ignores potential disjunct 
populations that may be species in the making. 
 

RANKING CRITERIA 
 
Evaluating risk and ranking species for action are separate tasks and separate concepts.  For example, a 
species should still be listed ‘at risk’ regardless of whether or not there is the means or political will to 
attempt recovery.  Many criteria could be used to rank species for conservation action.  We used five that 
are useful across diverse taxa.  Others that have been considered for application are noted, but not 
recommended.  Much of the following discussion is summarized from Bunnell and Squires (2006) and 
Bunnell et al. (2005). 
 
Trend 
Prolonged decline in abundance is more often reliable than any other indicator of risk, including known or 
theoretical threats (Carter et al. 2000; Beissinger et al. 2000; O’Grady et al. 2004).  Agencies and 
individuals have struggled with what constitutes a long or steep enough decline to signify risk.  In fact, 
the best measure of trend is probably not the mean estimated trend, but the full statistical distribution of 
that estimate.  A species that has an estimated trend of slightly greater than 0, but a wide distribution 
around that estimate (including low negative values) is at greater risk than a species with a precisely 
known, slightly negative trend.  The part of a wide distribution that represents a rapid trend to extinction 
should receive more weight than the other, positive tail of the distribution.  Being risk adverse (weighting 
the negative portion of the distribution higher) yields a higher estimate of risk than would a risk neutral 
approach as knowledge increases and trend estimates become more precise.  Ideally, the trend distribution 
we seek is the predicted future trend, because we are more concerned about future than about past 
extinctions.  That suggests the trend distribution should include the predicted effects of future changes to 
factors influencing risk, such as threats.  
     
Unfortunately, reliable trend estimates are illusive for even relatively common and easily observed 
species (Thomas 1996; Dunn 2002).  Part of the problem is the lack of comprehensive monitoring.  Even 
with greater monitoring effort, estimating trends for rare species remains difficult because of the cost in 
encountering and sampling the species.  Arbitrarily assigned levels of desired statistical confidence can 
increase costs further, because of the unavoidably small sample sizes and many zero values.  However, 
once a long-term, downward trend is detected among natural variance, there is cause for concern.  
Declines in any measure of abundance – geographical range, number of populations, and number of 
individuals – can be used to indicate risk.  Range contraction is usually indicative of relatively large 
population decline (Rodríguez 2002).  Thus, the extent of decline should be rated higher for species 
showing range contraction than for species with a poorly estimated population trend but no range 
contraction.   Because species may be declining globally but not declining locally, both local and global 
trends should be scored.  Species that are declining elsewhere but not locally may still merit conservation 
attention.  Such locally secure populations may represent the species’ ‘last stronghold’.  Likewise, 
declines elsewhere may be the result of factors that have a high probability of occurring locally (i.e., 
‘potential threats’).        
 
Whatever metric is used to assess trend, trends help assess whether management action is appropriate, and 
can be used as an effective early warning system because 1) recovery is more likely and cheaper when a 
species is not already rare; 2) preserving abundant and widespread native species in natural numbers helps 
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ensure that habitats and ecosystems characteristic of the jurisdiction are sustained; and 3) trends in 
widespread species may indicate the “health” of our environment in local areas (Bunnell et al. 2004b).  
Early warning has the advantage of being proactive rather than reactive.  It can facilitate early action for 
relatively common species rather than inefficient monitoring of locally rare species occurring erratically 
at the periphery of their range.  By focusing monitoring efforts more effectively, early evaluation of 
trends not only creates more certainty but can solicit active public support and contribution to 
conservation efforts (e.g., naturalist involvement in Breeding Bird surveys and Frogwatch).  As with other 
criteria, the extent or magnitude of the decline can be used to further distinguish groups of declining 
species when ranking for action.    
 
Threat 
Although trend is the best indicator of risk (O’Grady et al. 2004), threats generating risk can be apparent 
when no estimate of trend is available.  Evaluation of threat necessarily is more subjective than evaluation 
of trend, particularly the immediacy of the threat.  In some cases threat is ‘known’ – that is, there are 
obvious and well-documented factors known to reduce populations or highly likely to reduce populations 
if the factor remains. That condition often is expressed as a population decline and includes such things as 
the impacts of personal watercraft on breeding waterbirds (Vermeer 1973; Burger 1998), the impacts of 
grazing on Western Grebes (Blood and Backhouse 1999), or the impacts of introduced species on native 
fauna (e.g., COSEWIC 2002).  Other threats, such as proposed or expanding developments, are equally 
credible, though they may not yet have instigated a declining trend. 
 
However, many threats recognized in listing processes are more clearly potential than realized.  That 
condition follows naturally from our desire to behave cautiously.   Examples include visitor impact at the 
only known site of the hotwater Physa (Physa wrighti), or potential ‘pest control’ in the small population 
of the northern pocket gopher (Thomomy talpoides segregatus).  Both populations have been stable for 
decades.  Other potential threats may be exposed by experience in similar ecosystems elsewhere that 
reveal the nature of threats likely to occur if local practices attain similar extent or intensity (e.g., Huggard 
et al. 2000).   Well-documented examples are the influences of forestry practices on several taxonomic 
groups in Europe (Angelstam and Mikusinski 1994; Berg et al. 1994; Newton 1994), and the more serious 
impacts of agriculture on grassland birds (McCracken 2005).  There also may be regional examples where 
extinctions or extirpations have been documented that can be related to similar species and systems (e.g., 
the extinction of Hadley Lake sticklebacks by introduced fish and thus  potential risk to the Paxton, Enos 
and Vananda Creek sticklebacks).  Despite the value in distinguishing anthropogenic effects that are 
subject to mitigative actions, it can be notoriously difficult to credibly link human actions to threat, and in 
some instances the initial human action is long past (Bunnell 2006).  In many instances, potential threat is 
a nebulous criteria for risk assessment because of the lack of direct observation of detrimental effects.  
We found lack of clarity about threat to be a frequent reason for assigning species to the ‘focused risk 
assessment’ action group when assigning species to actions. 
   
We can use collective experience to reduce this difficulty in at least three ways.  First, exploit available 
generalities.  In their review of recovery plans in the United States, Shultz and Gerber (2002) found that 
plants were more often threatened by exotic species, and animals were more often threatened by water 
diversion, pollution and species interactions.  Likewise, there is evidence that some broad groups are 
particularly threatened.  For example, grassland birds and amphibians have been found to be declining 
generally (Askins 1993; Corn 2000; McCracken 2005), and a disproportionate number of bird species that 
are island endemics have gone extinct in the last few centuries (King 1980).  Acknowledging such 
information provides greater opportunity to foresee threats and respond proactively.  Second, ensure that 
trend and threat are tracked separately as they have completely different error rates as well as different 
implications to potential mitigative actions.  Third, increase funding for monitoring so the statistically 
more accessible error rate of trend can be better quantified and the contribution of threat to risk more 
accurately assessed.  The gradient between realized and potential threats will remain steep and slippery 
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because the latter inevitably involve predictions of the future.  The critical issue is that ranking features be 
clearly stated and sufficiently transparent that they are subject to modification with increased knowledge.  
 
Contribution to genetic variability 
Beissinger et al. (2000) reviewed several approaches for ranking species and concluded that most 
prioritize species that are 1) at risk, and 2) evolutionarily unique.  The latter criterion recognizes the 
widely accepted notion that the conservation of genetic variability should be a fundamental goal of any 
conservation effort (Namkoong 1998).  We suggest this criterion be broadened to include the concept of 
genetic contribution of a species to overall variability, which can be gauged in three ways: phylogeny, 
ecology and population spatial structure. 
 
Phylogenetic arguments suggest that genera that are species poor, and species that are taxonomically rich, 
should become potential targets for conservation action.  For example, wide-ranging species with many 
subspecies are storehouses for relatively large amounts of genetic variability (Longton and Hedderson 
2000).  Maintaining healthy populations of such species may contribute as much to overall genetic 
variability as rare or genetically distinct species.  We chose not to use phylogeny as a criterion for ranking 
because the generality of relationships is poorly known and can create unneeded confusion.  For example, 
the congeneric Barred Owl (Strix varia) and Spotted Owl (S. occidentalis) show very different levels of 
risk despite close phylogenetic relations. 
 
Designating species as ecologically unique to award higher ranking because the unique ecology may 
represent unique genetics also is fraught with difficulties.  An example could be the chiselmouth 
(Acrocheilus alutaceus) as the only fish in western Canada adapted to herbivory.  Such distinctions are 
limited primarily by our creativity: the chisel mouth is not the biggest, smallest, slowest or fastest fish.  
We do not recommend apparently unique ecological features as a ranking criterion. 
 
We acknowledged the potential genetic contribution of long-standing, disjunct populations that could be 
potential species ‘in-the-making’ regardless of their stewardship status.  Investments in conservation 
effort for disjunct populations are based on two broad arguments.  First, they will diverge still further and 
expand genetic variation, thus ability to respond to changing environments.  Second, the more continuous 
population is under greater threat than the disjunct popuation.  Pursuing the second argument necessitates 
expanding the scope of review outside the jurisdiction, and should be secondary to the argument for 
greater genetic variation, unless extra-jurisdictional data are readily available.  Our primary concern is 
known or anticipated degree of genetic divergence between the disjunct and more continuous population.  
Ranking in this case is based on opportunity to capture future genetic variation (Bunnell et al. 2004a).  
We believe that disjunct populations merit attention and have evaluated 53 disjunct populations in British 
Columbia (Bunnell and Squires 2006).  Disjunct populations are not considered here because of the 
emphasis on species of high stewardship within the province.  
 
Feasibility 
A key and consistent recommendation emerging from review of recovery planning in the United States is 
that future efforts monitor the implementation and effectiveness of conservation actions (GAO 1988; Foin 
et al. 1998; Abbitt and Scott 2001; Schultz and Gerber 2002; Brigham et al. 2002; Campbell et al. 2002; 
Taylor et al. 2005).  That implies clear objectives for recovery and a sound understanding of what is 
possible.  The feasibility of conservation action and the potential for recovery should be considered before 
implementation of action plans.  Feasibility can be assessed in both economic and biological terms.  
Generalities are emerging for both broad taxonomic groups (e.g., Askins 1993; Corn 2000; McCracken 
2005) and the nature of the threat, if any (e.g., Berg et al. 1994; Newton 1994; Shultz and Gerber 2002).  
For example, in their review of differences between recovered and declining endangered species in the 
United States, Abbitt and Scott (2001) found more of the former were threatened by pollution or 
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overexploitation, while more of the latter were affected by threats not as easily mitigated, such as dams, 
introduced predators and land development.  Given the documented failings of recovery and importance 
of allocating limited funds effectively feasibility must be evaluated.  If feasibility is poorly understood, 
available generalities should be used to create a broad ranking. 
 
Vulnerability 
Vulnerability inevitably devolves to rarity.  Rarity, assessed by population abundance and size of 
geographical range, appears to be the most useful cross-taxon predictor of extinction risk (e.g., Abbitt and 
Scott 2001; Fisher and Owens 2004).  For example, most extinct North American fish were species 
having small geographical distributions (Miller et al. 1989).  However, there are many forms or causes of 
rarity (Karr 1977; Rabinowitz et al. 1986; Arita et al. 1990), not all of which represent risk or are 
amenable to management action.  Rarity provides its most useful guidance for action primarily when 
applied to the global range.  Although it remains a potentially useful predictor of future local status, it 
should not compel action for ‘politically peripheral’ species, sensu Bunnell and Squires (2004), where 
species are locally rare because they irregularly transgress a jurisdictional boundary.  That is, 
jurisdictional rarity cannot be interpreted by itself, but must be considered in terms of stewardship – a rare 
species for which a jurisdiction has 60% global stewardship responsibility merits more attention than a 
similarly rare species for which a jurisdiction has 2% global responsibility. 
 
Localized seasonal concentrations (e.g., Tufted Puffins [Fratercula cirrhata] springtime aggregations 
around nesting colonies) can be classified as a vulnerability or as a potential threat.   
 
Other criteria 
Other criteria to rank species are either used by conservation agencies in other countries (NZDC 1994; 
USFWS 1983), being considered by the Canadian National Recovery Working Group (NRWG  2005), or 
suggested by conservation biologists.  We note a few briefly, but do not recommend any of them.  
 
These criteria span the range of human values – economic, cultural, social and scientific.  The first three 
of these values can be assigned to game species, species valued culturally by First Nations, or any taxa 
that has wide public appeal (e.g., the ‘Spirit Bear’).    Generally, these are more clearly regional than 
national values.  Features of greater scientific value include ecological role and indicator value.  
Ecological value can be assessed using concepts such as ‘keystone species’ and species of “functional 
importance” sensu Hurlbert (1997).  Given the complexity of nature, attempting to count the number of 
species benefiting from the presence of a particular species appears limited primarily by imagination, and 
thus of little utility.   
 
Some keystone species, however, are obvious and include cavity excavators that create nesting or denning 
sites required by several other species.  The condition, however, is not consistently a species-specific 
value but varies widely, even within jurisdictions.  For example, within British Columbia the Northern 
Flicker (Colaptes auratus) is clearly a keystone species in central British Columbia but is replaced in this 
role by the Yellow-bellied Sapsucker (Sphyrapicus varius) in the northeast of the province.  With 
refinement, such ecological roles could be assigned different values in different areas.  The disparity 
undoubtedly would be greater nationally.  Functional roles remain too poorly understood to apply widely 
across taxa (Mills et al. 1993).  Beissinger et al. (2000) recognized this challenge but recommended that 
Partners in Flight focus research on developing a ‘keystone’ criteria because it would aid in the goal of 
keeping common species common.  Further, they suggested that a species’ potential as an ‘indicator’ be 
used for prioritization even if they were not ‘at risk’.  For example, Yellow Warblers (Dendroica 
petechia) and Song Sparrows (Melospiza melodia) are of low conservation priority in the eastern United 
States but they are excellent indicators of the health of riparian systems in the west.  Paradoxically, 
managing specifically for these species would reduce their value as indicators. 
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ACTION CLASSES 
 
Under SARA ‘recovery strategies’ and ‘action plans’ are required for extirpated, endangered and 
threatened species and ‘management plans’ are required for species of “special concern”.  We present an 
alternative approach that is more proactive and likely more cost effective in the long run.  We explicitly 
recognize six broad classes of management action: 1) evaluate risk, 2) minimal action, 3) monitor, 4) 
focused risk assessment, 5) evaluate need for protected area or recovery plan, 6) implement and monitor 
effectiveness of recovery plan or protected area.  These actions may differ little from current combined 
activities of RENEW and provincial jurisdictions, but benefit in their execution when considered 
explicitly and transparently as separate action groupings.   
 
Evaluate risk:  It is insufficient to rely on SARA for designation of risk.  Historically, taxa listed by 
SARA have been dominated by regionally rare species for which metrics of risk, such as rarity and threat, 
are necessarily covariate yielding high estimates of risk (Bunnell et al. 2004a).  Emphasis on local rarity 
can be misleading (Atwood et al. 1994; Avery et al. 1995; Dunn et al. 1999; Bunnell et al. 2004a).  
Moreover, reliance on regional rarity is contrary to the principles of IUCN as they are applied within a 
political jurisdiction (Gärdenfors et al. 2001).  As well, limiting risk assessment primarily to species that 
are locally rare makes it more difficult to be proactive and to keep common species common.  Elsewhere 
we have extended evaluation of risk to species for which the province has high global stewardship.  Only 
SARA-listed species are considered here. 
 
The large number of species and limited resources require that risk initially be evaluated using existing 
data, literature and consultation with experts.  This initial evaluation of risk is the least costly of the five 
broad classes of management actions.  It also yields a large group to which resources should be applied to 
reduce uncertainty (focused risk assessment) but which also can be prioritized.   
 
Minimal action:  It is unclear what a legal definition of minimal action is within the SARA.  However, 
if resources are to be allocated effectively for conservation it is clear that some species listed by SARA 
merit no more than minimal action (examples below). 
 
Focused risk assessment:  For most jurisdictions, including forest tenures, there are species known to be 
at risk that can then be ranked.  SARA, however, must take a national perspective and elements 
contributing to risk such as trend and threat differ regionally.  By focused risk assessment we intend 
instances where uncertainties in regional criteria contributing to risk merit closer scrutiny.  This can 
include evaluating local threats, clarifying dubious taxonomic distinctions, or monitoring where trend is 
uncertain.  
   
Monitor:  Monitoring involves fieldwork and is more costly than an initial evaluation of risk, so it also is 
impractical to consider for all species.  SARA listing is insufficient reason to rank a species highly for 
monitoring, because some early listings are primarily due to regional rarity.   Any monitoring of such 
species should focus on revealing the cause of regional rarity.  It is possible that these causes cannot be 
overcome, in which case a recovery plan is unwarranted and unnecessary.  Monitoring can be relatively 
cheap for some species, because naturalist volunteers can be used.  That has the added advantage of 
eliciting public support for conservation efforts.  
 
Annual surveys are not consistently necessary.  The level of regional and global risk plus stewardship 
should guide the frequency of monitoring, with species at lesser risk and of lower stewardship being 
monitored less frequently.  A potential problem with lengthy monitoring intervals when species trends are 
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unknown is a creeping baseline obscuring declines.  If a decline is suspected the monitoring interval 
should be shortened.  Monitoring species of greatest global responsibility is facilitated because endemism 
is concentrated in particular areas (e.g., Bunnell and Squires 2005).  Beneficial logistics mean that a 
monitoring schedule of every 5 years is not impractical for most endemics.  The summary of monitoring 
activities should include the year in which the taxon was last monitored to help guide subsequent 
allocation of resources.   
 
Evaluate need and efficacy of recovery:  This collection of actions is similar to SARA’s ‘recovery 
strategy’, but explicitly recognizes that the process can stop without proceeding to an ‘action plan’. The 
need for recovery plans should be evaluated first for declining species of high regional or national 
stewardship responsibility.  Evaluating the need for action emphasizes drawing together and interpreting 
all measures of a species (particularly, trend, threat and vulnerability).  Declining trend and high 
stewardship responsibility should instigate a more thorough evaluation of risk, which may involve 
monitoring.  However, conservation actions may stop there, without the need for recovery actions.   
 
We believe the process should focus the allocation of conservation resources to areas or taxa where 
responsibility is highest and success is least likely to be sabotaged by underlying biological relations (as 
in the “land of the living dead” of Wolf et al.1996; see Bunnell et al. 2004a).  Evaluation of the nature of 
threats or vulnerabilities usually indicates multiple ways in which scarce resources can be allocated.  
These range from specific habitat-management or use standards to habitat covenants, and should be 
considered before embarking on costly interventions or habitat acquisition.  Evaluation also helps to 
assess whether actions in a jurisdiction can play a significant role, as opposed to events on distant 
wintering grounds, and thus influence assessment of feasibility.  Feasibility should be considered at this 
stage if not earlier.   

 
Implement and monitor effectiveness of action plan:  Costly intervention should not be implemented until 
review of features of risk that would guide intervention has been completed.   That is particularly true of 
threats.  Reviews of past recovery efforts indicates that agencies should not engage in recovery plans 
lightly, that they should focus on habitat protection or acquisition, and that efforts should be proactive 
before populations become very small.  A consistent recommendation emerging from reviews of recovery 
planning in the United States is that plans outline ways to monitor the implementation and effectiveness 
of actions.  That means that clear objectives must be provided within the plans.    
 
METHODS 
 
Excel databases were created of taxa considered to be native to British Columbia within the taxonomic 
groups tracked by the provincial CDC, excluding mosses (vascular plants, damselflies and dragonflies 
(Odonata), butterflies, freshwater fish, amphibians, reptiles, birds, and mammals) using various sources of 
information.  When available information permitted, sub-taxa were also listed, including disjunct 
populations.  Taxa considered to be extirpated, accidental or hypothetical were not included.  Web-based 
information sources included the NatureServe, COSEWIC and BC CDC species databases.  We first 
describe the approach generally, then provide a more detailed discussion for birds, the group for which 
data are most complete.  Table 1 summarizes the information included in the excel databases posted to 
www.forestbiodiversityinbc.ca.  Tables 2-4 provide the example for birds.   
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Table 1.  Summary of information included in excel databases. 
 
Heading Sub-heading 
Taxomony  
Distribution Provincial for species and sub-species 
  Global for species and sub-species 
Habitat  
Status CDC 
  Identified Wildlife 
  COSEWIC 
  SARA Schedule 
  NatureServe  
 IUCN 
Stewardship Responsibility Provincial - Species, subspecies, and populations 
  National - Species 
Contribution to genetic 
variability 

Disjunct populations 

  Taxonomic (species of genera with less than 5 species) 
Population Trends Local 
  Global 
Threats Reason for population decline (if known) 
  Species rare in areas of high development pressure 
  Other threats identified in literature 
Vulnerability Global rarity - range, number of occurrences, population size 
  Ecological specialization 
Ecological Value  
Social Value  
Feasibility of Management  
Indicator Value  
 
 
We assessed trend by long-term data (>20 years or 3 generations) and recorded the uncertainty (error) 
level when available.  For many species the trend was uncertain.  We attempted the arbitrary distinction 
between actual and potential threats, designating any known threats.  Except for a few bird and mammal 
species, we evaluated stewardship by range (www.forestbiodiversityinbc.ca).  We assigned species, 
subspecies and provincially or nationally listed populations to one of three stewardship categories in 
terms of percent of global range within the province – low (<10%), intermediate (11-29%), and high 
(>30%).  High stewardship taxa were further sub-divided: moderately high (30-50%), high (50-75%), 
very high (76-99%), and endemic (100%).  ‘Peripheral’ taxa were distinguished from other low 
stewardship taxa as those with a geographic range margin in the province and total range extending over 
less than one third of the province.  We used the life history stage of highest concentration for highly 
mobile species like migratory birds, marine mammals and some salmon species, which are variously 
concentrated in the province over the life history cycle.  We ranked using the highest stewardship score of 
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population or range where both were available.  To address the issue of the “last stronghold” we assessed 
trend and threat both within the jurisdiction and globally (from NatureServe).  That allowed modification 
of otherwise low stewardship scores where peripheral populations in the jurisdiction were doing better 
than elsewhere in their range. 
 
To capture potential contribution to genetic variability we considered only disjunct populations.  
Following Bunnell et al. (2004a), anticipated genetic divergence depended on four major factors: 1) 
spatial distance, 2) life history, 3) time, and 4) ecological stresses.  We recorded the number of 
occurrences and population size, where available, as an index of vulnerability.  Seasonal concentrations 
also were used to index of vulnerability.  Feasibility could be ranked by generalities noted above, but we 
have not yet attempted that. 
 
For any feature we weighted by only 3 classes – low, medium, and high priority for each criterion, 
recognizing that some criteria had to be interpreted relative to others.  Results of this application for 
current SARA schedule 1 species in British Columbia are summarized in Bunnell and Squires (2006).  
The application demonstrates that the approach is practical as well as scientifically credible. 
 
Because knowing stewardship can provide considerable benefits when planning and budgeting for 
conservation action, we provide present its treatment in detail.  Stewardship was assigned to all native 
species and sub-species within each taxonomic group based on visual assessment of range maps, or less 
commonly, using information on population size.  It was noted which species were assigned ranks using 
the provincial proportion of global population rather than global range (‘population’ in the ‘Basis’ 
column).  Stewardship was assigned at the provincial and national level.   
Stewardship rankings were assigned as follows: 
 
Low 
 0: <10% global range or population occurs over <5% of BC* 
1: <10% global range or population occurs over <30% of BC* 
 2: <10% global range or population occurs over >30% of BC* 
 
*Rankings were modified to denote taxa of high national stewardship (>50% global range or population 
in Canada). 
 
Intermediate 
 11-29% global range or population occurs in BC 
 
High 
 Moderately High: 30-50% global range or population occurs in BC 
 High: 51-75% global range or population occurs in BC 
 Very High: 76-99% global range or population occurs in BC 
 Very High (endemic): 100% global range or population occurs in BC 
 
These classes are used within the posted excel tables. 
 
Available literature was reviewed for information on population trends for all taxonomic groups.  Only 
information from peer-reviewed sources in which authors stated a relatively high degree of certainty was 
used, otherwise, trend was considered to be unknown.  We illustrate the approach for birds, the group for 
which data were must abundant. 
 
Birds were assigned to one of six population trend categories using data provided on the Breeding Bird 
Survey (BBS) website (http://www.mbr-pwrc.usgs.gov/bbs/bbs.html) at each of three scales: survey-
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wide, provincial and regional (‘Boreal Taiga Plains’).  The sign and magnitude of the trend, statistical 
significance and the BBS credibility measure (see BBS site for all statistical methods) were used as 
outlined in Table 2.  Each species was then assigned to a final trend category by using combined trend 
categories at the survey-wide and provincial scales, as outlined in Table 3.   
 
 

Table 2.  Population trend categorization using trend direction, statistical significance, and credibility 
rating from Breeding Bird Survey data.  
 
Trend 
Direction 

Trend 
Magnitude 

Statistical Significance 
(P <0.05) 

Credibility Trend Category 

No Data    Unknown 
 
Increasing 

  
Significant 

 
High 

 
Increasing 

   Moderate Probably Increasing 
   Low Possibly Increasing 
 > 1.0 Not Significant Low-High Possible Increasing 
 < 1.0  High Stable 
   Moderate Probably Stable 
   Low  Possibly Stable 
     
Decreasing  Significant High Decreasing 
   Moderate Probably Decreasing 
   Low  Possibly Decreasing 
 > 1.0 Not Significant High Probably Decreasing 
 <-1.0  Low-Moderate Possibly Decreasing 
 

Table 3.  Criteria for assigning population concern categories following categorization into population 
trend groupings using Breeding Bird Survey population trend data (1966-2005) for bird species native 
to British Columbia. 
 

Concern Category Survey-wide Trend Provincial Trend 
Highest  Decreasing Decreasing 

High Decreasing Decreasing 
Stable 

Moderate 
 

Possibly Decreasing 
Stable 

Possibly Decreasing 
Stable 

Low 
 

Increasing 
Stable 

Increasing 
Stable  

Lowest Increasing Increasing 
Unknown in BC, declining survey-wide Decreasing Unknown 
Unknown in BC, stable-increasing survey-wide 
 

Stable 
Increasing 

Unknown 

 
Bird species were also assigned to one of six Priority Ranking categories using the US Partners in Flight 
(PIF) priority ranking system (http://www.rmbo.org/pif/pifdb.html).  The US PIF assigns continental 
scores and regional scores to species within Bird Conservation Regions.  Five Bird Conservation Regions 
occur in British Columbia: Great Basin, Northwest Interior Forest, North Pacific Rainforest, Boreal Taiga 
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Plains, and Northern Rockies.  Scores ranging from low 1 to high 5 have been derived for six categories, 
representing three criteria for species prioritization:  
 
Concern 
1.  threats to breeding,  
2.  population trend,  
 
Vulnerability or rarity 
3. population size,  
4. breeding distribution,  
5. relative density,  
 
Stewardship Responsibility 
6. stewardship within a Bird Conservation Region.   
 
Scores within the six categories for each of the Bird Conservation Regions were combined to create one 
overall score at the regional and continental scale, one ‘stewardship’ score at both scales, and one 
‘concern’ score at the regional scale.   
 
In this study, only the PIF ‘Concern’ criteria was used to generate an overall ‘Concern’ ranking for bird 
species, since species have been assessed for rarity and stewardship as part of the ranking approach of this 
study.  PIF population trend scores were included in the database to provide an independent assessment of 
the ranking derived from BBS data.   
 
Bird species were assigned to a Priority Ranking category as follows: 
 
Very High 
High to very high threats to breeding (Score 4 or 5) in at least two Bird Conservation Regions, high 
population trend score (5) in at least one Bird Conservation Region  
 
High 
Moderate to high threats to breeding (Score 3 or 4) in at least two Bird Conservation Regions, moderate 
to high population trend score (Score 3 to 5) in at least two Bird Conservation Regions 
 
High population trend score 
Low to moderate threats to breeding (Score 1 to 3), high to very high population trend score (Score 4 or 
5) in at least two Bird Conservation Regions 
 
Moderate 
Moderate threats to breeding (Score 3 or 4) in at least one Bird Conservation Region, high population 
trend score (Score 4) in at least one Bird Conservation Region 
 
Moderate population trend score 
Low to moderate threats to breeding (Score 1 to 3), high population trend score (Score 4) in at least one 
Bird Conservation Region 
 
Low 
Low to moderate threats to breeding (Score 1 to 3), low to moderate population trend score (Score 1 to 3) 
 
Final prioritization was assigned by first ranking species according to stewardship at the species level, 
then at the sub-species level.  Within stewardship categories, species were then prioritized using 
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population trends, and other ‘concern’ rankings into ranking categories.  Within ranking categories, 
species were further prioritized into groupings from 1 High to Low 4, based primarily on stewardship.  
Table 2 shows how rankings were used to prioritize birds.  For some poorly-known taxa (i.e. Odonata), 
other criteria were considered in rankings, such as IUCN or NatureServe G1 and G2 ranks.  

Table 4.  Ranking categories used to assign final priority ranking to birds native to British Columbia.   
 
Ranking Category Final Priority Ranking 
High stewardship species/subspecies - threats to breeding or declining 
 

 
Highest 

High stewardship species - recovering, threats to breeding, declining, or 
insufficient population data 
 

 
High 

Low stewardship species - high national stewardship, threats to breeding or 
declining 
 
High stewardship sub-species - moderate threats to breeding, moderate 
population trend concern, or insufficient population data 
 
High stewardship species and subspecies - low threats, trend unknown in BC, 
declining continent-wide 

Moderate-High 

Low stewardship species, not of high national stewardship - threats to breeding, 
declining, or few population data 
 
Low stewardship species, no data on threats, no data on population trends in BC, 
decreasing population trends continent-wide 
 

Moderate 
 

High stewardship species and subspecies - low threats to breeding or 
stable/increasing 
 
Low stewardship species - moderate threats to breeding, declining, or 
insufficient data 
 
Low stewardship species - moderate threats to breeding, moderate population 
trend concern, or insufficient data 
 
Low stewardship species, no data on threats or trends 

Low-Moderate 

Low stewardship species, low threats, few data on population trends 
 
Low stewardship species, no data on threats, no data on population trends in BC, 
stable-increasing continent-wide 
Low stewardship species, no data on threats, stable-increasing population trends 

Low 

Low stewardship species - low threats to breeding, trend unknown in BC, stable-
increasing continent-wide 
 
Low stewardship species - low threats to breeding, stable-increasing population 
trends 

Lowest 
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RESULTS 
One aspect of our work in the second and final year of this project was to: Within selected taxonomic 
groups, compile lists of provincially- and nationally-listed species of low conservation priority; and lists 
of unlisted species of high conservation priority.  Species of vascular plants, butterflies, fish, amphibians, 
reptiles, birds and mammals that have been ranked at risk provincially or nationally but have low priority 
for conservation action within British Columbia are summarized in Appendix I.  Species that have 
received little attention (Yellow-listed within the province) but merit a higher ranking for conservation 
action are summarized in Appendix II. 
 
More detailed treatment for individual taxonomic groups is presented below. 
 
Odonata 
Of the 86 species of Odonata,, in our preliminary assessment we considered six to be of higher 
conservation priority.  In general, information on Odonates is insufficient to enable priority ranking, 
especially information on population trends and threats.  Only one species is of higher stewardship 
responsibility, the populations of three species are either wholly or partly disjunct in the province, while 
two species were included because they have very small global ranges and thus were considered to be 
‘vulnerable’.  The populations of most (~75%) of the provincially-listed Odonates are highly peripheral 
within the province (Table 5).  One species, the Quebec Emerald, is listed by the IUCN as ‘vulnerable’ 
because of its apparent rarity.  However, since the listing, new populations have been discovered and the 
species is considered to be much more widely distributed than previously thought, and generally not 
threatened. 
 

Table 5.  Species of Odonata identified as of higher conservation priority. 
 
Common Name Scientific Name Stewardship Disjunct 

population
Vulnerability Threats BC Status 

Black Petaltail Tanypteryx hageni 30-50%  Small global 
range 

Possibly 
forestry 

Blue 

Forcipate Emerald Somatochlora forcipata <10% Part   Unknown Blue 
Plains Forktail Ischnura damula <10% Whole    Unknown Red 

River Jewelwing Calopteryx aequabilis <10% Part   Unknown Red 
Grappletail Octogomphus specularis <10%   Very small 

global range 
Unknown Red 

Swift Forktail Ischnura erratica 11-29%   Very small 
global range 

Unknown Yellow 

 
 
Butterflies 
As with the Odonates, information on butterflies is insufficient to permit rigorous priority ranking, 
especially information on population trends and threats.  An added challenge in ranking butterflies is the 
instability of taxonomy, especially at the sub-specific level.  Thus, we only considered stewardship at the 
species level, except for subspecies thought to be endemic to the province.  Of the 184 species native to 
the province, we considered 17 to be of higher conservation priority.  Two were ranked highly because of 

 18



 

high stewardship responsibility, nine because part or all of a disjunct population is found in the province, 
five because stewardship at the subspecies level is 100%, and one due to a rapidly declining subspecies 
population (Table 6). 
 

Table 6.  Species of butterflies identified as of higher conservation priority. 
 
Common 
Name 

Scientific Name BC Status Stewardship Endemic Ssp. Disjunct 
population 

Trend 

Chalcedon 
Checkerspot 

Euphydryas 
chalcedona 

Yellow >75%       

Vidler's 
Alpine 

Erebia vidleri Yellow 50-75%       

Whitney's 
Checkerspot 

Charidryas 
whitneyi 

Yellow 30-50%   Part   

Large Marble Euchloe 
ausonides 

Yellow 11-29% insulanus   ssp. insulanus: 
Declining 

Anna's Blue Lycaeides anna Not Ranked < 10% vancouverenesis     
Greenish 
Blue 

Plebeius 
saepiolus 

Yellow < 10% insulanus      

Alexandra's 
Sulphur 

Colias alexandra Yellow < 10% columbiensis     

Callippe 
Fritillary 

Speyeria callippe Yellow < 10% chilcotinensis     

Edith's 
Checkerspot 

Euphydryas 
editha 

Yellow < 10%     ssp. taylori: 
Very rapidly 
declining 

Beringian 
Fritillary 

Clossiana 
natazhati  

Blue < 10%   Part   

Dun Skipper Euphyes vestris Blue < 10%   Part   
Sonora 
Skipper 

Polites sonora Red < 10%   Part   

Mead's 
Sulphur 

Colias meadii Blue < 10%   Part   

Labrador 
Sulphur 

Colias pelidne Blue < 10%   Part   

Eastern 
Tailed Blue 

Everes comyntas  Blue < 10%   Part   

Nevada 
Skipper 

Hesperia nevada Yellow < 10%   Whole   

Draco 
Skipper 

Polites draco Blue < 10%   Whole   

 
 
Fish using freshwater 
We evaluated 81 species of fish using freshwater (either restricted to fresh water or anadromous).  Our 
assessment has not been reviewed.  Listing of species summarized in Table 7 could experience more 
change than we anticipate for other groups discussed.  Several of the apparent stickleback species have 
yet to be named. 
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Table 7.  Fish species using freshwater that merit closer scrutiny for conservation action in British 
Columbia. 

 
Common Name Scientific Name BC Status Stewardship  Disjunct 

Populations 
Trend 

Bull Trout Salvelinus confluentus Blue > 50%   Declining 
White Sturgeon Acipenser transmontanus   30-50%   Declining 
Sockeye Salmon Oncorhynchus nerka Yellow >50%   Declining 
Coho Salmon Oncorhynchus kisutch Yellow 11-29%   Declining 
Eulachon Thaleichthys pacificus Blue 30-50% Whole Declining 
Dolly Varden Salvelinus malma Blue < 10%   Declining 
Chinook Salmon Oncorhynchus tshawytscha Yellow 11-29%   Recovering 
Pygmy Whitefish Prosopium coulteri Yellow > 75% Whole Unknown 
Mountain Whitefish Prosopium williamsoni Yellow 30-50%   Unknown 
Nooksack Dace Rhinichthys sp. 4 Red < 10%   Declining 
Enos Lake Benthic 
Stickleback 

Gasterosteus sp. 3 Red 100%   Declining 

Enos Lake Limnetic 
Stickleback 

Gasterosteus sp. 2 Red 100%   Declining 

Salish Sucker Catostomus sp. 4 Red Very High   Declining 
Paxton Lake Benthic 
Stickleback 

Gasterosteus sp. 5 Red 100%   Unknown 

Paxton Lake Limnetic 
Stickleback 

Gasterosteus sp. 4 Red 100%   Unknown 

Vananda Creek Benthic 
Stickleback 

Gasterosteus sp. 17 Red 100%   Unknown 

Vananda Creek Limnetic 
Stickleback 

Gasterosteus sp. 16 Red 100%   Unknown 

Charlotte Unarmoured 
Stickleback 

Gasterosteus sp. Yellow 100%   Unknown 

Cutthroat Trout Oncorhynchus clarki Blue 100%   Unknown 
Giant Black Stickleback Gasterosteus sp. 1 Red 100%   Stable 
Misty Lake "Lake" 
Stickleback   

Gasterosteus sp. 18 Red 100%   Stable 

Misty Lake "Stream" 
Stickleback 

Gasterosteus sp. 19 Red 100%   Stable 

 
Amphibians 
Of the 20 amphibian species evaluated, few rank high in terms of provincial stewardship.  If stewardship 
is a major concern only two merit closer scrutiny; a further two should be considered if constraints of 
stewardship are relaxed.  The species are sufficiently few that we have treated them individually.   
 
Columbia Spotted Frog Rana luteiventris:  The province has relatively high stewardship responsibility 
for this species (class 5; about  55% of the global range). The species is Yellow-listed in the province and 
considered not at risk by COSEWIC, thus SARA.  However, it is declining globally, and trends in British 
Columbia are uncertain.  Also, threats do not appear to have been evaluated or recorded.     
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Western (Boreal) Toad Bufo boreas:  Provincial stewardship for the toad is moderately high (class 4; 30 
to 50%).   The species is Yellow-listed in British Columbia and considered as of ‘special concern’ by 
COSEWIC.  It appears to be declining globally and locally.  Potential threat is high, and effort should be 
made to determine the cause of declines, actual threat and potential recovery. Range for subspecies 
boreas is uncertain in the province. 
 
Oregon Spotted Frog Rana pretiosa:  The species is of very low stewardship within the province, but 
appears at risk of extirpation.  It is Red-listed within the province and designated endangered within 
SARA.  Populations are declining locally and globally.  However, three sites will require protecting in 
British Columbia, and since it is a disjunct, peripheral species, recovery is uncertain.   Potential for 
genetic contribution exists, but there will be little “rescue effect” from nearby populations. 
 
Wandering Salamander Aneides vagrans:  Stewardship is moderately high (class 4; 30 to 50%) and the 
population is disjunct (largely limited to Vancouver Island with nearest population in Oregon).   Although 
numbers appear stable in British Columbia, populations elsewhere may be declining.  However, although 
the population is long-established within the province the species is no longer considered native. 
 
Reptiles 
The common reptiles in British Columbia appear under little threat.  Less common species are under 
much greater apparent threat (e.g., the Western painted turtle now appears threatened by the introduced 
red-eared slider; Bunnell 2006).  We note two taxa meriting closer scrutiny, but provincial stewardship is 
<10% for both of them.  A Recovery Team already exists for one species. 
 
Sharptailed Snake Contia tenuis:  Provincial stewardship is low (<10%).  The species is Red-listed 
provincially and designated as endangered by SARA.  Attention is merited because the global range is 
restricted (there may be 2 separate clades), trends are unknown, and the Vancouver Island population is 
disjunct. Also, urban development is increasing inside its range, therefore, potential threats will increase.  
A Recovery Team exists and has found additional populations on Vancouver and Saltspring Island.   
 
Western Rattlesnake (Crotalus oreganus) (subsp: oregonus Northern Pacific Rattlesnake): The province 
has minor stewardship responsibility (class low 1: 8% of the global range of C o. oregonus).  Moreover, 
the provincial range lies within an increasingly developed region of the Okanagan valley, where 
rattlesnakes have been persecuted.   However, the global population has declined dramatically, and local 
trends are uncertain.   
 
Birds 
Of the 341 bird species evaluated, 20 taxa merit closer scrutiny.  These fall into two broad groups:  
species of high stewardship responsibility experiencing long-established downward trends or exposed to 
known threats during breeding (Table 8), and a further group of high stewardship species that are 
recovering from past declines, are experiencing apparent threats to breeding or for which there is 
insufficient data to establish trends (Table 9). 
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Table 8.  Bird taxa in British Columbia of high stewardship that show long-term declines or threats to 
breeding. 

 
Common Name Scientific Name Subspecies 
Blue Grouse Dendragapus obscurus richardonii;  pallidus; sitkensis; fuliginosus 
Rufous Hummingbird Selasphorus rufus  
Black Swift Cypseloides niger borealis 
Red-breasted Sapsucker Sphyrapicus ruber ruber 
Pink-footed Shearwater Puffinus creatopus  
Surf Scoter Melanitta perspicillata  
Cassin's Auklet Ptychoramphus aleuticus aleuticus 
Long-billed Dowitcher Limnodromus scolopaceus   
Ancient Murrelet Synthliboramphus antiquus   

 

Table  9.  Bird taxa in British Columbia that of high stewardship that are recovering from past declines, 
experience threats to breeding or for which current data are inadequate to assess. 

 
Common Name Latin Name Subspecies 

Western Sandpiper Calidris mauri   
Black Turnstone Arenaria melanocephala   
Surfbird Aphriza virgata   
Trumpeter Swan Cygnus buccinator   
Short-tailed Albatross Phoebastria albatrus   
MacGillivray's Warbler Oporornis tolmiei tolmiei 
Vaux's Swift Chaetura vauxi vauxi 
Townsend's Warbler Dendroica townsendi  
Varied Thrush Ixoreus naevius naevius; godfreii; carlottae; meruloides 
Pacific-slope Flycatcher Empidonax difficilis difficilis 
Chestnut-backed Chickadee Poecile rufescens rufescens 
 
Mammals 
Of the 105 mammal species evaluated, at least 10 merit greater scrutiny.  Because mammals, among all 
organisms, appear to attract the greatest public interest, we have treated those species individually.  There 
are several species of mammals that are so widely spread that no jurisdiction has high stewardship 
responsibility, yet the species is never common.  Several of these have been recommended for further 
scrutiny.     
 
Grizzly Bear  Ursus arctos (ssp horribilis):  The grizzly occurs in through most of the province, though 
in very low numbers in some areas.  Taxonomy of grizzlies at any level below species is confused.  The 
species is of ‘special concern’ federally, and Blue-listed provincially.  We evaluated stewardship status as 
provincially low and nationally high at the species level.  For the North American population stewardship 
is moderately high (30 to 50%), and is high (51 to 74%) for the Canadian population.  The species has 
been extirpated or reduced to very low numbers in parts of the province and is declining globally.  The 
major threats causing  continued decline remain active.  Portions of the province remain one of the few 
areas in North Temperate regions were intact large predator-prey systems remain intact. 
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Mountain Lion  Puma concolor:  The mountain lion or cougar also occurs throughout much of the 
province.  Because the cougar is so widespread in North America, the provincial stewardship is low.  The 
species is declining and critically endangered in parts of eastern North America and likely stable in the 
west and increasing in parts of British Columbia.  Depending on location it is listed as near threatened to 
critically endangered by IUCN.  COSEWIC designates the eastern population as data deficient; it is 
Yellow-listed within the province.  Although elusive, it is a common predator within the province.  Like 
the grizzly, the species has experienced significant global declines, but remains abundant within the 
province. 
 
Wolverine  Gulo gulo:  The wolverine is another species that is so widely spread that no province or 
territory in Canada has more than low stewardship.  Nationally, Canada has high stewardship for the 
species.  IUCN lists the species as ‘vulnerable’, COSEWIC designates the western population as of 
‘special concern’, SARA determined not to list the western population.  However, the species appears to 
be declining generally (perhaps stable in Eurasia) and the eastern population has been designated as 
‘endangered’ within SARA.  Within the province the species is Blue-listed.  The form G.g. 
vancouverensis, restricted to Vancouver Island, is Red-listed, likely extirpated, and a dubious subspecies.  
It does illustrate the wolverine’s frequent incompatibility with development. 
 
Mountain Goat Oreamnos americanus:  The mountain goat occurs throughout the province in suitable 
habitat..  Based on range the provincial stewardship is very high (class 6: 75 to 99%); range-wide 
population estimates are less reliable, but more than half the world’s population occurs in British 
Columbia.  The species is Yellow-listed in British Columbia and considered ‘not at risk’ by COSEWIC.  
Populations in parts of the province are recovering from past declines, and potential threats to the 
population remain (including logging winter range). 
 
Caribou Rangifer tarandus, Northern Mountain and Southern populations:  Centuries ago, caribou 
likely were much more continuous through their range in British Columbia.  The original population is 
now fragmented, and we recognize separate populations.  BC has very high stewardship (Class 6) for the 
Southern population.  Stewardship for the Northern Mountain population is class 5 (51-74%).  National 
stewardship for the species is very high.  The Northern Mountain population is Blue-listed in the province 
and is designated as of special concern by COSEWIC.  The population appears to be declining.  There is a 
Recovery Team in place addressing some caribou populations. 
 
Keen's Myotis Myotis keenii: Keen’s myotis is restricted to costal areas.  The province has very high 
stewardship responsibility (class 6).  The species is Red-listed within the province and designated ‘data 
deficient’ by COSEWIC and of ‘special concern’ by SARA.  The species is poorly known and no external 
features serve to distinguish it from the western long-eared myotis (Myotis evotis).  We know little about 
it beyond its range. 
 
Townsend's Big-eared Bat Corynorhinus townsendii:  The species is represented by different 
subspecies inland and on the coast.  IUCN lists the species as ‘vulnerable’.  It is on the provincial Blue-
list but has not been listed by COSEWIC.  Provincial stewardship is low.  The species is flagged because 
although it is still relatively common within the province it appears highly susceptible to human activities.  
 
Keen's Mouse Peromyscus keeni:  The species occurs both inland and in coastal areas.  At the species 
level the province has very high stewardship (class 6).  It is Yellow-listed within the province, thus not 
considered by COSEWIC or SARA.  Stewardship for subspecies is:  oreas: Moderately High; 
macrorhinus: High; cancrivoruous: Very High (endemic); interdictus: Very High (endemic); isolatus: 
Very High (endemic); keeni: Very High (endemic); maritimus: Very High (endemic); pluvialis: Very 
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High (endemic); prevostensis: Very High (endemic); rubriventer: Very High (endemic); algidus: 
unknown.  Population trends are unknown. 
 
Pacific Water Shrew Sorex bendirii (ssp. bendirii):  The species is restricted to coastal areas.  
Stewardship at the species level is very low (<2% of the global range), and unclear at the subspecific level 
(low to moderately high).  The species is Red-listed within the province and designated ‘threatened’ by 
COSEWIC and SARA.  Its habitat is under threat of development and it appears to be declining 
provincially. 
 
Vancouver Island Marmot Marmota vancouverensis:  The taxon is restricted to Vancouver Island. Its 
ranking is subject to taxonomic status.  Because it has not been subjected to current genetic techniques, 
there is still controversy whether it is a full species or a subspecies of M. caligata.  Current designations 
are based on full specific status – Red-listed provincially, endangered within SARA.  In either case it is 
endemic.  The taxon was never common, has experienced recent declines, but is now increasing 
(primarily through the captive rearing program).  A Recovery Team is in place. 
 
 
DISCUSSION 
 
Under SARA ‘recovery strategies’ and ‘action plans’ are required for extirpated, endangered and 
threatened species, and ‘management plans’ are required for species of “special concern”.  This report 
presents an alternative approach that is more proactive and likely more successful and cost effective in the 
long run.  After evaluation of risk, we explicitly recognize five broad classes of management action: 1) 
minimal action, 2) focused risk assessment, 3) monitor, 4) evaluate need and efficacy of recovery, and 5) 
implement and monitor effectiveness of recovery plan or protected area.  These actions may differ little 
from current combined activities of RENEW and provincial jurisdictions, but benefit in their execution 
when considered explicitly and transparently as separate action groupings.   
 
The process begins with evaluating risk because it is insufficient to rely on SARA for designation of risk.  
Historically, taxa listed by SARA have been dominated by regionally rare species for which metrics of 
risk, such as rarity and threat, are necessarily covariate yielding high estimates of risk.  Evaluating risk 
also allows a jurisdiction greater flexibility in assigning resources to three disparate conservation goals: 1) 
maintaining all native species, 2) helping to sustain globally declining species and 3) keeping common 
species common.  It also permits proactive responses rather than a constant game of ‘catch up’. 
 
When the approach is applied to SARA-listed species it illustrates the consequences of dominance by a 
single goal – maintaining all native species.  A high proportion of species designated ‘at risk’ within 
British Columbia or Canada are at the edge of their geographic range.  Of the 151 SARA-listed taxa 
occurring in British Columbia, 73 (48%) have less than 10% of their global range in Canada and in 
British Columbia; 93 (62%) have less than 10% of their global range in the British Columbia.  Of the 90 
full species on Schedule 1 of SARA, 39 (44%) are of very low stewardship – less than 2% global range 
within the province.  Some are ‘at risk’ for reasons other than local rarity, but others are not and are 
globally secure with no evident population declines anywhere.  Almost 70% of vertebrate species (120 of 
175) currently listed as threatened or endangered by COSEWIC are listed as ‘globally widespread and 
secure’ by NatureServe.   
 
The approach described here allows a broader range of commitment of resources once a species is 
designated at risk than is implied by SARA.  As applied here it suggests that at least 42 of the 90 
Schedule 1 species in British Columbia should not proceed directly to recovery actions (Bunnell and 
Squires 2006).  Proceeding directly to recovery appears to be an ineffective use of resources, and has the 
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effect of eliminating more proactive actions.  Instead the approach indicates broad classes of action that 
recovery planners can pursue, not all of them committed to recovery.  Lessons learned from applying the 
system to current data are summarized below. 
 
CONCLUSIONS AND MANAGEMENT IMPLICATIONS 
 
Five large points emerge from the analyses: 
 

1) The tasks of assigning action groupings or ranking within groupings are distinctly different from 
the task of assessing risk.  Stewardship and feasibility do not enter assessment of risk but can 
have major effects on ranking for action.  We attempted to reduce the potentially misleading 
consequences of regional rarity by assigning species of higher (>10% stewardship responsibility) 
greater effort than those of lower (<10%) stewardship responsibility.  That approach resulted in 
lower priority being assigned to 42 of the 90 species on SARA Schedule 1. Lower ranked species 
are still considered ‘at risk’, but would be given lower priority in the expenditure of funds for 
conservation efforts.  When the system was applied, 40 species could readily switch among the 
action ‘Evaluate need and efficacy of recovery ‘ and ‘Implement and monitor effectiveness of 
action plan’ (Bunnell and Squires 2006). The switch occurs through invoking the restrictive but 
current conservation goal – maintaining all native species – and invoking feasibility. 

 
2) There are clear benefits in attempting to assign species to action classes and to rank them for 

action.  Among them: 
 Permits evaluation of the consequences of relative emphasis on three disparate conservation 

goals: 1) maintaining all native species, 2) contributing to efforts to sustain globally declining 
species, and 3) keeping common species common.    

 Permits more effective allocation of resources to any particular weighting among these disparate 
goals. 

 Displays and exploits uncertainties to direct subsequent efforts.  That can be particularly helpful 
when assessing threat. 

 Facilitates understanding and support through the transparency of using consistent measures 
throughout  

 
3)  Our analysis and the literature cited indicate that funding for focused evaluation of risk and 

monitoring is much less than would be helpful, particularly for the longer term.  We have tended 
to allocate funding to species that are locally rare (many for which we have less than 2% global 
stewardship) while overlooking the potential for more effective action to keep currently common 
species common.  That approach creates a constant game of ‘catch up’ with little opportunity to 
be proactive where early action is more effective and less costly. 

 
4) Although our approach is formalized, there is no reason to believe an ideal set of weightings can 

be created.  The process of endangerment is simply too complex to create a simple system free of 
subjectivity and value judgments.  Nonetheless, existing efforts can be improved, especially when 
ranking for action.  

 
5) Improvement is relatively easy.  That is particularly true because the features used in the ranking 

illustrated are already considered by COSEWIC or RENEW – nothing new is added.  One 
cumbersome element, stewardship, has been completed for some organism groups within the 
province.  Other information is currently collected by the BC Conservation Data Centre. 
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Appendix I.  Red-listed taxa of low stewardship responsibility in British Columbia.  COSEWIC ranking is given in brackets after 
species name.  All taxa except Dermochelys coriacea are globally ‘secure’ (NatureServe: http://www.natureserve.org/explorer/).   
 
Scientific Name Global Distribution Comments 
Vascular Plants   
Ammania robusta (E) Temperate and subtropical NA, south to Mexico. Colonizer of disturbed habitat. 
Azolla mexicana (T) Temperate NA south to South America.  
Rotala ramosior Temperate NA, south to South America. Colonizer of disturbed habitat. 
Odonata   
Enallagma civile Southern Canada south to South America and the Caribbean. The most widespread North American damselfly. 
Butterflies   
Apodemia mormo (E) Southwestern Canada to Baja California and northern Mexico, 

widespread in western US and Mexico. 
 

Incisalia niphon Southeast Northwest Territories, east to Nova Scotia and south to 
Florida. 

 

Fish   
Notropis atherinoides Throughout Canada, south to Virginia and Texas. Has one of the largest ranges of all North American minnows. 
Notropis hudsonius Hudson Bay, Great Lakes, and Mississippi River basins from 

Ontario, to Mackenzie River drainage south to northern Ohio, 
southern Illinois and northeastern Montana. 

One of the most widely ranging North American freshwater 
fishes. 

Pungitius pungitius Atlantic drainages across Canada south to New Jersey; also found in 
northern Europe and Asia.  

 

Amphibians   
Rana pipiens Great Slave Lake and Hudson Bay, south to Kentucky and New 

Mexico.  
Range contractions and population declines have occurred in BC 
since the 1970's; but the species may have been introduced.  This 
species is common in many areas within the global range and in a 
diverse array of pristine and disturbed habitats; overall global 
range remains essentially undiminished.  

Reptiles   
Dermochelys coriacea Circumglobal species, generally forages in temperate waters, nests 

on beaches of the Atlantic, Indian, and Pacific Oceans, in tropical 
and subtropical latitudes. Nonbreeders occasionally occur in high 
latitude waters in summer and fall.  

Populations of all six (some say seven) sea turtle species are in 
decline globally.  Declines are due to extremely high egg 
mortality due to poaching, and predation by dogs and raccoons 
(in particular); high mortality of breeding adults due to inshore 
and offshore fishery by-catch (accidental and not accidental); and 
for leatherbacks, mortality of adults has also been caused by 
ingestion of plastic bags (mistaken for jellyfish prey).  Except for 
extremely rare incidental by-catch, vagrant leatherbacks are not 
likely to be threatened by human actions in British Columbian 
water.   
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Scientific Name Global Distribution Comments 
Birds   
Recurvirostra americana Breeds primarily in southwestern Canada and western US; winters 

from California to Mexico. 
 

Icteria virens (E) Breeds primarily in southern western Canada and throughout the US, 
except northeastern US; winters from California to western Panama. 

 

Mammals   
Sorex  tundrensis Alaska, Yukon, Northwest Territories, and extreme northwest BC.  
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Appendix II.  Yellow-listed or unlisted (COSEWIC) taxa of high stewardship responsibility excluding endemics (50-99%) in British 
Columbia.   
 
Scientific Name Global Distribution 
Vascular Plants  
Ligusticum calderi Northern and central coastal BC and adjacent Alaska. 
Castilleja cervina Southern Columbia Mts and adjacent Thomspon Plateau, east to the Rocky Mountain Trench, northeast WA, northern 

ID and northwest MT. 
Lupinus arcticus ssp 
subalpinus 

In mountains throughout Cordilleran western NA from northern BC to the northern WA Cascades. 

Viola biflora ssp 
carlottae 

Haida Gwaii and the Brooks Peninsula, southern AK Panhandle. 

Abies amabilis Throughout the coast except Haida Gwaii, southern Alaska Panhandle (where rare) to Olympic Mts., WA Cascades, 
Oregon Cascades (as far south as Mazama), a few localities in the Oregon Coast Ranges and Siskyous of California. 

Cirsium edule Scattered in the southern 2/3, absent from Haida Gwaii, northern OR. 
Cirsium hookerianum Common in the southern 1/3 of the interior, northern portions of interior temperate northwest NA. 
Elliotia pyroliflorus Coastal areas of southern AK to northwest OR. 
Fauria crista-galli Throughout the coastline Prince William Sound and the AK Panhandle south to northwest WA. 
Gentiana sceptrum Coastal regions except Haida Gwaii BC coast, south uncommonly to northern CA. 
Gymnocarpium 
disjunctum 

Coastal northwest NA from Kodiak to northwest OR, and in the interior wetbelt from central BC to central ID and 
northwest WY, east to the Swan Hills of Alberta. 

Heuchera micrantha 
var. diversifolia 

Throughout the coast except absent from Haida Gwaii, and western Washington. 

Huperzia occidentalis Coastal areas from AK Panhandle and southwest YT to northwest OR, disjunct inland in the interior wetbelt of 
northern ID. 

Lilium columbianum Southern 1/2 of BC, south to northwest MT, northern ID and in western WA, western OR to northwest CA. 
Butterflies  
Erebia vidleri Cascades east to the western Okanagan, in the Coast Range north to Mt. Hoadley, south to Olympic Peninsula and the 

northern Cascade Mountains of Washington. 
Fish  
Mylocheilus caurinus Southern two-thirds of BC South to Columbia River drainage in Oregon and Idaho. 
Birds  
Bucephala islandica 
 (Year-round) 

Breeds throughout BC; winters along coast. Breeds from Alaska south to northern Washington and western Montana; 
winters along Pacific coast from Alaska to California. 
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Scientific Name Global Distribution 
Dendragapus obscurus  
(Year-round) 

Throughout BC, southeast Alaska, Yukon east to southwest Mackenzie, south along coast to northern California and in 
the mountains to New Mexico. 

Lagopus leucurus  
(Year-round) 

Throughout BC, resident from southeast Alaska, southwestern Mackenzie south to Washington in the Cascades and 
New Mexico in the Rocky Mountains. 

Selasphorus rufus 
 (Breeding) 

Throughout BC, except northeast; breeds from southeastern Alaska and southwestern Alberta south to northwestern 
California and southern Idaho; winters in Texas and Mexico. 

Sphyrapicus nuchalis  
(Breeding) 

Southern BC east of the coast and Cascade ranges; breeds from BC, southwestern Alberta, western Montana south to 
California; winters from California to Mexico. 

Cerorhinca monocerata 
(Breeding) 

Breeds on islands from Mandarte to Haida Gwai; winters on south coast.  Breeds along the Pacific coast from Bering 
Sea to California; winters from southern BC to California. 

Ixoreus naevius  
(Year-round) 

Throughout BC; breeds from Alaska, northern Yukon and western Mackenzie south to northern California, east to 
northwestern Montana' winters along the coast from Alaska to California.  

Dendroica townsendi  
(Breeding) 

Breeds throughout BC, except northeast; breeds from east-central Alaska and southern Yukon south through BC and 
Washington to southern Oregon, east to southwestern Saskatchewan. 

Mammals  
Oreamnos americanus Mountainous areas of BC, absent from Vancouver Island and Haida Gwaii, southeast Alaska and the eastern Yukon 

south through BC into Washington Cascades and southeast through the BC and Alberta Rockies to northern Idaho and 
Montana. 
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	Implement and monitor effectiveness of action plan:  Costly intervention should not be implemented until review of features of risk that would guide intervention has been completed.   That is particularly true of threats.  Reviews of past recovery efforts indicates that agencies should not engage in recovery plans lightly, that they should focus on habitat protection or acquisition, and that efforts should be proactive before populations become very small.  A consistent recommendation emerging from reviews of recovery planning in the United States is that plans outline ways to monitor the implementation and effectiveness of actions.  That means that clear objectives must be provided within the plans.    
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