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ABSTRACT 
 
  
 

UNCERTAINTY AND DECISION-MAKING FOR SPECIES-AT-RISK 
ASSESSMENTS IN CANADA 

 
  
 
Laura Marie Trout      Advisor: 
University of Guelph, 2013     Professor T. D. Nudds 
 
  
      
This thesis investigated how uncertainty affects assessments of species’ extinction risk. 

Data from 374 vertebrate species assessments were input into a decision-making 

algorithm that emulated assessment methods for identifying (1) whether DUs could be 

validated based on an empirical test of ‘evolutionary significance’, (2) how expert 

opinion influenced threat status, and (3) how ecological uncertainty influences risk 

assignment and the use of expert opinion. Most DUs did not qualify as ‘significant’ 

designatable entities. Species with higher ecological uncertainty were more likely to be 

up-designated in light of expert opinion; the opposite pattern obtained for the rest. 

Current approaches of defining DUs and addressing uncertainty in risk assessments are 

unlikely to produce repeatable results, which has the potential to compromise reliability 

and transparency. Efforts to reduce reliance on qualitative criteria, and to directly 

incorporate methods to deal with uncertainty into assessment protocols, could improve 

reliability and confidence in species assessments. 
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PROLOGUE 
 

It is estimated that current extinction rates may be 100 to 1,000 times higher than 

those prior to the appearance of humans (Pimm et al. 1995). Although this may be an 

overestimate (May et al. 1995), local extirpations, population declines and range shifts 

are occurring more frequently especially with the onset of anthropogenic climate change 

(Oreskes 2004; Thomas et al. 2004). At least 14 species became extinct, and an additional 

22 became extirpated, from Canada in the last two centuries (COSEWIC 2011; NCASI 

2013; Figure 1). To address societal concerns over species losses, governments at 

regional, national, and international levels have adopted frameworks for identifying and 

ranking species, subspecies, races and/or local populations of wildlife with respect to risk 

of extinction or extirpation (Possingham et al. 2002; Burton 2003; Miller et al. 2007; 

NCASI 2013).  

The IUCN RedList of Threatened Species is widely regarded as the most 

authoritative list of globally threatened species (Akçakaya et al. 2006; Rodríguez et al. 

2006) and sets an international standard for species’ risk assessments (Miller et al. 2007).  

Within the IUCN assessment process, species are assigned to ranked risk categories using 

a set of quantitative criteria related to size and trends in species’ abundance and 

distribution (IUCN 2001; Figure 2). The criteria and risk categories were developed 

through extensive consultation with experts (Mace et al. 2008) to improve the scientific 

integrity of the assessment process because different institutions at various geographic 

scales were increasingly adopting the IUCN assessment methodology (Mace et al. 2008). 

The criteria were intended to improve the repeatability, ease of use and transparency of 

the assessment process, formerly based on expert opinion alone (Mace & Lande 1991), 
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by placing greater reliance on observable, inferable, or estimated quantitative symptoms 

of extinction or population decline (NCASI 2013).  

An assessment body such as the IUCN assigns species to a risk category when a 

threshold related to an ecological symptom of extinction risk is met. Little justification 

for threshold values exists, though they are generally judged to be appropriate for 

identifying a high degree of extinction risk with respect to species’ sizes and trends in 

abundance and distribution (Mace et al. 2008; NCASI 2013). However, natural variation 

exists in the real world and the use of explicit and static risk-determining thresholds 

necessarily entails some compromises that affect the applicability of the system and the 

species lists that result (Mace et al. 2008).  This is particularly true when the criteria are 

applied to spatial scales smaller than the global-level (Gärdenfors et al. 2001). 

Regardless, the criteria are intended to increase the consistency, transparency and validity 

of the categorization system and should be used in association with guidelines developed 

to assist in the application of the criteria to regional levels (Gärdenfors et al. 2001). 

The Committee on the Status of Endangered Wildlife in Canada (COSEWIC) was 

established in 1977 to address the need for a single, official, scientifically sound, national 

classification of wildlife species at risk of extinction (COSEWIC 2011). In 1999 

COSEWIC adopted the quantitative criteria developed by the IUCN and their associated 

guidelines for application at the regional level (Lukey & Crawford 2009). Under the 

COSEWIC protocol extinction risk is similarly determined, in part, by contrasting 

available quantitative information against IUCN-derived thresholds for decline rates, 

range size, population size and structure, population history, and probability of extinction 
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(Figure 3). The criteria were designed to apply across a broad range of organisms and 

diverse life histories (Mace & Lande 1991; NCASI 2013).   

COSEWIC identifies and prioritizes a list of candidate species to undergo risk 

assessment (COSEWIC 2011). In some cases, a single threat status is not appropriate for 

the entire species (i.e. the Canadian population of a species if globally extant) and in 

these cases COSEWIC may identify sub-specific units termed designatable units (DU) 

for risk assessment. These are taxonomic entities such as sub-species, population, or 

varieties and are defined on the basis of their ‘ecological discreteness’ and ‘evolutionary 

significance’. COSEWIC provides guidelines for recognizing DUs on these grounds and 

have created criteria to assist in their identification (COSEWIC 2012b).  

When a species/DU is up for assessment an independent contractor drafts a status 

report. These reports contain information deemed to be the best available for the species 

at that time and form the basis of risk assessment (COSEWIC 2012b). Risk assignment 

occurs during biannual species assessment meetings at which COSEWIC members apply 

the quantitative criteria and a set of modifying qualitative criteria (Lukey & Crawford 

2009) to the information contained within the status report to decide on final risk 

designations (Figure 3). 

Each of the five criteria, labeled A through E (Figure 3), contains two thresholds; 

one for endangered (EN) and one for threatened (TH). If no threshold is met COSEWIC 

uses guidelines to assign the species as: extinct (X), extirpated (XT), special concern 

(SC), not at risk (NR) or data deficient (DD). Criterion E, ‘Quantitative Analysis’ uses 

thresholds of probabilistic extinction within a specified timeframe. Since there is often 

insufficient data and imperfect models on which to base explicit estimates of probability 
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of extinction, i.e. population viability analysis (Coulson et al. 2001), criteria A through D 

most typically form the basis for assigning EN or TH (Mace & Lande 1991). Criterion A, 

‘Decline in Total Number of Mature Individuals’ uses observed, estimated, inferred or 

suspected information on percent decline over a timeframe of 10 years or 3 generations, 

past, present or future. Criterion B, ‘Small Distribution Range and Decline or 

Fluctuation’ contains thresholds for minimally acceptable extent of occurrence or area of 

occupancy. Criterion C, ‘Small and Declining Number of Mature Individuals’, contains 

thresholds related to the abundance and trend of reproductive individuals as well as 

population structure. And finally, criterion D, ‘Very Small or Restricted Total Canadian 

Population’ contains thresholds related to the size (abundance or range) of Canadian 

populations. These criteria, A – E, taken together require 34 ecological variables that are 

compared to risk-determining thresholds and sub-criteria. Risk designations are assigned 

using any one or more of these five criteria where information is available.  COSEWIC 

criteria have been modified since their introduction in 1999, and the current version of 

the criteria are provided in Appendix I.  

COSEWIC subsequently applies qualitative, modifying criteria (Lukey & 

Crawford 2009; Figure 3). These criteria are sometimes used to assign a level of risk that 

differs from that achieved quantitatively when expert opinion and consideration of 

qualitative information suggests that the risk category achieved quantitatively does not 

seem appropriate to available species’ information. A quick review of assessed species 

suggests that most often, when species are quantitatively considered not at risk (NR), the 

application of modifying criteria results in a designation of special concern (SC), defined 

as a state such that a wildlife species may become threatened or endangered because of a 
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combination of biological characteristics and identified threats (COSEWIC 2012b). 

However, these criteria can also be used for species that quantitatively meet ‘at-risk’ 

categories but qualitative information suggests the species is more secure, or more at risk, 

than suggested by the quantitative assessment. For example, in 2006 the Northern Saw-

whet Owl (Aegolius acadicus, brooksi subspecies) “Met criteria for endangered, with its 

small population and projected habitat loss, but [was] designated as threatened because of 

the presence of substantial protected areas” (COSEWIC 2006). This phase of the 

assessment process occurs through discussion among COSEWIC experts about 

qualitative information, the uncertainties associated with the data used in the quantitative 

criteria, and the appropriateness of the risk category suggested by the quantitative criteria. 

In cases where the risk category assigned differs from that suggested by the quantitative 

criteria, COSEWIC documents the explanation for modification within published status 

reports, as in the example for the Northern Saw-whet Owl.   

Under the Species at Risk Act (SARA 2002) COSEWIC is the scientific advisory 

committee mandated to recommend species assessed as “at-risk” (i.e. endangered, 

threatened or special concern) to the Government of Canada for inclusion on Schedule 1 

of SARA, the list of legally protected species (COSEWIC 2012a). Inclusion on Schedule 

1 first requires economic and societal considerations, and therefore a COSEWIC 

recommendation is not simply added to the list for immediate protection. However, once 

added, species receive immediate protection and a mandatory recovery strategy is 

initiated (SARA 2002). In some cases, extirpated species may be added to Schedule 1 and 

afforded the protection of their critical habitat if the possibility of re-establishment exists 

(SARA 2002). Species designated as “at-risk” by COSEWIC prior to the creation of the 
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Act appear on Schedule 2 and 3 and must be reassessed by COSEWIC according to the 

new criteria used by COSEWIC before they can be added to Schedule 1 (DFO 2010).  

The IUCN quantitative criteria have been widely adapted to improve transparency 

and accountability of risk assessments, however there exists considerable controversy and 

debate as to whether various assessment frameworks and/or laws designed to reduce 

extinction risk are effective and efficient at international and national levels (Mrosovsky 

1997; Fraser 1999; Akçakaya et al. 2000; Gärdenfors et al. 2001; Mrosovsky 2003; Green 

2005; Craig 2006; Mooers et al. 2007; Webb 2008; Brooke 2009; Findlay et al. 2009; 

Lukey & Crawford 2009; Drever et al. 2012; Harris et al. 2012; NCASI 2013).  

Collectively, these authors have raised issues related to the appropriateness of the 

assessment methods to sub-specific units (e.g. populations), jurisdictions or small spatial 

scales, biases in legal listings, and often, the precautionary approach and the implications 

of ecological uncertainty. Taken together, this is strong evidence that there is still a broad 

gap in knowledge between the assessment procedures undertaken and the understanding 

of these procedures by users of species-at-risk lists.  

Increasingly, people with a vested interest in the outcome of risk assessment (e.g. 

resource-based industries and other stakeholder groups) demand greater transparency, 

with respect to how risk designations are arrived at, and accountability, with respect to 

the accuracy and/or precision of risk assignment. Lack of transparency in assessment 

methodology may stem from the effects of uncertainty insofar as it is not clear how 

COSEWIC deals with ecological uncertain to arrive at final risk designations. Moreover, 

the degree of ecological uncertainty may vary by scale, geographic or taxonomic. 

Stakeholders are not typically afforded the opportunity to attend species assessment 
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meetings to observe or participate in COSEWIC decision-making. In response to 

demands for enhanced transparency, COSEWIC and the IUCN strive to improve 

documentation standards and the rigor of assessments (Mrosovsky 1997; IUCN 2009; 

COSEWIC 2012b). 

Existing research has identified the need to address various forms of uncertainty 

and explicitly incorporate methods to deal with uncertainty in the species assessment 

process. However, few authors to date have identified the magnitude of the effect of 

uncertainty and it is not currently known how various forms of uncertainty influence final 

risk designations. The goal of this thesis is to identify the magnitude of the effects of four 

forms of uncertainty: (1) semantic uncertainty, which arises from the use of inexact 

definitions (Akçakaya 2000), (2) ecological uncertainty, which is defined here by the 

quantity of data available for quantitative risk assessment, (3) communication 

uncertainty, defined by the ability produce results that are repeatable and specifically the 

magnitude of the influence of expert opinion, and (4) taxonomic uncertainty defined by 

how each of the prior three forms of uncertainty act within a taxonomic group.  

Semantic uncertainty refers to the degree of interpretation possible when using a 

inexact definition. For example, ‘number of locations’ is an ecological variable used 

within the quantitative assessment of risk. COSEWIC defines this term as “a 

geographically or ecologically distinct area in which a single threatening event can 

rapidly affect all individuals of the taxon present. The size of the location depends on the 

area covered by the threatening event and may include part of one or many 

subpopulations...” (COSEWIC 2012b). The author of the status report, who is responsible 

for deducing a single value for this variable, may interpret any of the key terms within 
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this definition differently than another author. In this example, how risk-adverse the 

individual is may influence how many locations to consider based on potential threats. 

Often status report authors have extensive experience and expertise within particular 

taxon and this may also influence how the size of these locations is determined.   

Semantic uncertainty potentially plays a role in many of the ecological variables 

used within the quantitative risk assessment process (Phase 1, Figure 3). However, 

semantic uncertainty is perhaps more likely to influence how designatable units below the 

species level are chosen for risk assessment. Designatable units are chosen based on their 

‘ecological discreteness’ and ‘evolutionary significance’.  The terms discreteness and 

significant are both subject to interpretations and the definition of significant provided by 

COSEWIC does not resolve this interpretation problem. COSEWIC defines significant to 

mean the proposed DU “is important to the evolutionary legacy of the species as a 

whole…” (COSEWIC 2012b). Wherein the term ‘important’ is value-laden and 

influenced by user-bias, while the term ‘legacy’ is not defined at all and left entirely to 

interpretation. Recognizing that there could be highly variable interpretations of what a 

designatable unit is, COSEWIC provides guidelines for recognizing taxonomic entities 

worthy of status assessment. However, these criteria are entirely qualitative and also 

subject to semantic uncertainty because they are language-based definition without any 

empirical or quantitative aspects.  

 There are many ways to define ecological uncertainty however they all refer to 

unknowns about the state of nature. Within this type of uncertainty falls, natural 

variation, experimental error, other forms of error, information quality, and information 

quantity. For the purposes of this investigation ecological uncertainty is explicitly defined 
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using the latter, quantity of data or information not available for risk assessment but that 

is important for determining extinction risk. Specifically, a minimum of 34 ecological 

variables is needed to complete the quantitative assessment of risk and ecological 

uncertainty in defined as the number of variables that are unknown. The degree of 

ecological uncertainty may vary by scale, be it geographic or taxonomic, and therefore is 

not entirely independent from semantic uncertainty, and thus the unit chosen for risk 

assessment. In the reverse way that designatable units may provide more ecological 

information for risk assessment due to the smaller entity needing study, ecological 

uncertainty may prevent designatable units from being identified if not enough 

information about sub-specific ecological discreteness and significance is known.  

 Communication uncertainty refers to the ability of COSEWIC, or similar risk 

assigning protocol, to describe how a decision was arrived at given the other types of 

uncertainty encountered. Communication uncertainty may stem from the effects of 

ecological uncertainty insofar as it is not clear how COSEWIC deals with uncertain 

ecological information to arrive at final risk designations. This form of uncertainty may 

also be referred to as transparency. 

 In the context of this research, taxonomic uncertainty specifically refers to the 

notion that the influences of the prior three forms of uncertainty may be confounded by 

taxon. More ecological information may be known about charismatic mega fauna than is 

known about secretive, hard to find species. To illustrate how taxon and uncertainty 

interact, consider how location is defined for a species of salamander versus how this 

may be defined for a bird species.  
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Although each form of uncertainty influences assessment outcomes 

independently, they do not act in isolation. This makes disentangling the effects of each 

form of uncertainty difficult. To combat this, three specific points of inquiry are 

investigated; (1) how well an empirical method for determining ‘evolutionary 

significance’ of designatable units for risk assessment compare to current qualitative 

methods, (2) how does COSEWIC apply quantitative risk criteria in the face of ecological 

uncertainty, (2) how is expert opinion and precaution exercised when ecological 

uncertainties exist and (3) how does taxon influence the above.  

Inquiry 1 comprises chapter 1 where I investigate whether, and to what extent, 

defining an alternate definition for ‘evolutionary significant’ altars which sub-specific 

taxonomic entities are designatable. Specifically, I operationalize a novel, empirical 

method of delineating species into designatable units based on their ‘evolutionary 

significance’ using a risk-based criterion rather than the qualitative criteria already in use 

by COSEWIC. The extent to which the two methods agree may indicate that the current 

qualitative method may be replaceable with an empirical method that will improve the 

transparency, repeatability, and accountability of the COSEWIC process.  

Inquiry 2 and 3 comprise chapter 2 and principally investigates ecological 

uncertainty; however, these inherently also include the remaining forms of uncertainty. 

Specifically, within this chapter I use a decision-making algorithm adapted to 

approximate COSEWIC’s risk-assignment protocol, I characterize and analyze the effects 

of ecological uncertainty on species’ risk designations generated by (1) application of 

qualitative criteria by which species are up- or down-designated using expert opinion (i.e. 

communication uncertainty); and (2) the amount of quantitative data about species 
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available to COSEWIC (i.e.: ecological uncertainty).  Consistent with COSEWIC’s 

mandated precautionary approach, I anticipate that consideration of qualitative criteria 

will result in more up- than down-designations, especially among species for which there 

was less available data.   

To an extent, accepting that uncertainty will affect final risk assessments, even 

when methods exist to explicitly addressed uncertainty, is necessary so as to not postpone 

decisions that may to trigger conservation actions under the Species At Risk Act when 

deemed necessary. In fact, COSEWIC states, “species assessments are guided by the 

precautionary approach meaning that decisions should not be postponed for lack of full 

certainty” (COSEWIC 2012b). However, despite an inability to eliminate the effects of 

uncertainty entirely, the magnitude of the affect of uncertainty should not be ignored, 

particularly when legal implications exist.  

Once listed on Schedule 1, measures and funding needed to protect and recover a 

listed species are initiated (e.g. automatic prohibitions, protection of critical habitat, 

development of a recovery strategy; SARA 2002). Some of these measures take the form 

of legislation that prohibits activity that may negatively affect a species. Stakeholders 

may contest COSEWIC risk designations, particularly if the legal protection afforded to 

“at-risk” species creates social or economic consequences. Consequences, on the one 

hand, may be conflicts with stakeholders’ other values or, on the other hand, may 

generate opportunity costs with respect to conservation of species, putting species at 

perhaps greater risk of extinction or extirpation. When there is the potential for serious 

and irreversible harm it should be mandatory to investigate how uncertainty influenced 

the decision so that the risk associated with action or inaction can be justified.  
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FIGURES	  

 

 

Figure 1: Number of species assessed by COSEWIC as extinct or extirpated in Canada, 
whose extinction or extirpation events are estimated to have occurred between 1800 to 
2011, by decade. Modified from: National Council for Air and Stream Improvement, Inc. 
(NCASI). 2013. The History and Scientific Basis for Species at Risk Assessment in 
Canada Under the Species at Risk Act: Challenges and Opportunities. Technical Bulletin 
No. 1005. Research Triangle Park, NC: National Council for Air and Stream 
Improvement, Inc. 
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Figure 2: (A) IUCN Red List categories, with extinction risk increasing vertically in the figure. Note that risk is only estimated for 
species that are evaluated and deemed to have adequate data. Species that are not evaluated or are data deficient are considered 
“extinction risk unknown”. (B) Schematic diagram of the IUCN Red List species assessment process for threatened categories, which 
uses criteria A – E to assess species as critically endangered (CR), endangered (EN), or vulnerable (VU). Modified from: National 
Council for Air and Stream Improvement, Inc. (NCASI). 2013. The History and Scientific Basis for Species at Risk Assessment in 
Canada Under the Species at Risk Act: Challenges and Opportunities. Technical Bulletin No. 1005. Research Triangle Park, NC: 
National Council for Air and Stream Improvement, Inc. 
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Figure 3: A schematic that approximates the COSEWIC assessment method to assess species’ extinction or extirpation risk 
based on quantitative criteria (Phase 1, criteria A-E and F) and qualitative criteria (Phase 2, criteria G-J). NR = Not at Risk, 
SC = Special Concern, TH = Threatened, and EN = Endangered.	  
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CHAPTER 1 

Testing an Empirical Risk-based Approach of Defining Designatable Units for 

Extinction Risk Assessments 

ABSTRACT 
 
The Committee on the Status of Endangered Wildlife in Canada (COSEWIC) conducts 

risk assessments for ‘designatable units’ (DUs), i.e., species, subspecies, populations, or 

varieties. DUs are defined on the basis of their ‘ecological discreteness’ from the rest of 

the Canadian population and the ‘evolutionary significance’ of the DU to “the legacy of 

the species as a whole”. The term significance is a qualitative, value-laden term that may 

be replaceable with a quantitative empirical method for determining significance. I 

surveyed status reports for 151 vertebrate DUs assessed by COSEWIC between 2001 and 

2012 to determine what proportion of these DUs explicitly met COSEWIC criteria for 

‘evolutionary significance’. I subsequently operationally defined a putative DU as 

significant to the evolutionary legacy of the species as a whole if the risk status (S) of the 

remainder of the species (SR), i.e., in the absence of a DU, was greater than the risk status 

for the whole species (SW), i.e., in the presence of a DU. I used an algorithm that 

approximated the COSEWIC assessment method to predict SR and SW for each of the 151 

DUs based on values of 34 ecological variables obtained from DU status reports. By this 

criterion (SR > SW), just 32 of 151 DUs (21%) were deemed significant empirically. My 

results suggest upwards of 31% of DUs assessed by COSEWIC may not qualify as such, 

potentially imposing opportunity costs for the effective and efficient conservation of 

those that do. These results also suggest that the current method of validating DUs as 

separate entities for risk assignment needs some refinement in order to be repeatable and 
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transparent. The risk-based and empirical criterion of significance tested here could assist 

in improving the rigour of the assessment process.  
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INTRODUCTION 
	  
	   There	  is	  a	  tendency	  to	  favour	  ‘biological	  species’	  as	  the	  unit	  of	  conservation	  

because	   it	   is	  a	  natural	   inborn	  unit	  of	  biology	  and	  because,	  despite	  the	  debate	  over	  

the	   species	   concept,	   it	   is	   the	   only	   proposed	   unit	   that	   can	   be	   identified	  with	   little	  

ambiguity	   (Caughley	   &	   Gunn	   1996).	   The	   biological	   species	   concept	   is	   also	   easily	  

grasped	  and	   intuitive	   to	  most	  people	  (Caughley	  &	  Gunn	  1996).	  Species	  as	   the	  unit	  

for	   conservation	   is,	   in	   part,	   the	   motivation	   behind	   endangered	   species	   lists.	  

Categorizing	   easily	   recognized	   ‘biological	   species’	   into	   ranked	   categories	   of	  

extinction	  risk	  has	  the	  advantage	  of	  attracting	  public	  attention	  and	  potential	  funding	  

for	  conservation	  efforts	  (Collar	  1996).	  	  

	   However,	  satisfying	  the	  broader	  spatial	  and	  temporal	  goals	  for	  conservation	  

of	   biological	   diversity	   requires	   consideration	   of	   variation	   within	   species.	  

Populations,	   for	   example,	  may	  be	   groups	   of	   individuals	   evolving	   independently	   of	  

other	  groups	  because	  of	   limited	  gene	   flow	  and	  be	  genetically	  distinguishable	   from	  

other	   populations	   (Wright	   1931).	   In	   addition,	   conservation	   actions	   happen	   at	  

varying	   geographic	   scales,	   chiefly	   jurisdictions.	   It	   may	   therefore	   be	   necessary	   to	  

assess	   risk	   of	   extirpation	   at	   sub-‐specific	   or	   sub-‐geographical	   scales.	   However,	  

defining	   such	   units	   is	   complicated	   by	   non-‐independent	   extirpation	   risk,	  

demographics	   and	   jurisdictional	   boundaries	   (Fraser	   1999;	   Green	   2005;	   COSEWIC	  

2011).	  	  

	   The	   most	   fundamental	   problem	   of	   sub-‐geographic	   scaling	   for	   species	   risk	  

assessment	   is	   that	   extirpation	   risk	   is	   spatial-‐scale	   dependent.	   For	   example,	   the	  

Northern	   Leopard	   Frog	   (Lithobates	   pipiens)	   is	   secure	   globally	   (Hammerson	   et	   al.	  
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2004),	   secure	   across	   Canada,	   but	   within	   Canada	   some	   populations	   are	   at-‐risk;	  

namely	   the	   Rocky	   Mountain	   population,	   and	   the	   Western	   Boreal/Prairie	  

populations	   (COSEWIC	  2009).	  When	  evaluating	  extirpation	   risk	   rather	   than	  global	  

extinction	   risk,	   care	   should	  be	   taken	   to	   identify	  biologically	  distinct	  units	   that	   are	  

demographically	   independent	   from	   the	   remainder	   of	   the	   species.	   If	   demographic	  

independence	   is	   demonstrated,	   then	   extirpation	   risk	   can	   be	   assessed	   in	   the	   same	  

manner	   as	   global	   extinction	   risk	   without	   the	   need	   to	   evaluate	   connectivity	   and	  

dependence	  on	  conspecifics.	  

	   Jurisdictions	   and	   boundaries	   are	   perhaps	   the	   most	   influential	   on	   the	  

biological	  unit	  chosen	  for	  risk	  assessment.	  At	  this	  scale	  local	  assessment	  committees	  

and	   conservation	   authorities	   are	   only	   responsible	   for	   the	   assessment	   and/or	  

subsequent	  protection	  of	  individuals	  that	  occur	  within	  the	  landscape	  where	  actions	  

can	   be	   taken	   and	   the	   benefits	   of	   those	   actions	   gained.	   However,	   the	   use	   of	  

jurisdictional	   scales	   does	   not	   necessarily	   coincide	   with	   biologically	   relevant	   sub-‐

specific	   units.	   In	   these	   cases,	   where	   demographically	   relevant	   individuals	   fall	  

outside	  of	  the	   jurisdiction,	  extirpation	  risk	  cannot	  be	  estimated	  accurately	  without	  

knowledge	   about,	   and	   access	   to,	   individuals	   outside	   of	   the	   jurisdictional	   bounds.	  

Moreover,	   neighboring	   jurisdictions	   may	   not	   agree	   with	   the	   outcome	   of	   risk	  

assessment.	  In	  this	  case,	  conservation	  actions	  are	  complicated	  by	  actions	  within	  the	  

jurisdiction	  and	  inaction	  in	  neighboring	  jurisdictions	  (Fraser	  1999).	  	  

In	   an	   attempt	   to	   counter	   this	   problem	   of	   sub-‐specific	   classification	   some	  

institutions	  have	  recognized	  the	  genetic	  component	  of	  biodiversity	  and	  adopted	  the	  

concept	   of	   Evolutionarily	   Significant	   Units	   (ESU)	   for	   risk	   assignment	   and	   legal	  
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protection.	   Genetically	   distinct	   units	   are;	   (1)	   recognizable	   as	   biologically	   distinct	  

entities,	  (2)	   likely	  have	  an	  independent	  extirpation	  risk,	  and	  (3)	  are	  more	  likely	  to	  

occur	  within	   a	   single	   jurisdiction	   than	   are	   biological	   species.	   In	   the	  United	   States,	  

the	   National	  Marine	   Fisheries	   Service	   (NMFS)	   sets	   out	   that	   such	   ESUs	   qualify	   for	  

assessment	  and	  protection	  under	  the	  Endangered	  Species	  Act	  (ESA;	  Waples	  1995).	  

However,	   the	   ESU	   remains	   poorly	   defined,	   both	   conceptually	   and	   operationally	  

(Moritz	   1994).	   Thus,	   the	   ESA	   also	   allows	   for	   the	   assessment	   and	   designation	   of	  

taxonomically	   recognized	   subspecies	   and	   distinct	   population	   segment	   (DPS)	   in	  

addition	  to	  ESUs	  and	  whole	  species	  (NOAA	  2006).	  	  

Kauffman	   (2011)	   offered	   some	   clarification	   to	   the	   meaning	   of	   “significant	  

portion	  of	  [a	  species’]	  range”	  as	  used	  in	  the	  ESA	  in	  the	  United	  States:	  	  “…	  	  a	  portion	  of	  

the	  range	  of	  any	  given	  species	   [is]	   ‘significant’	   if	   its	  contribution	  to	   the	  viability	  of	  

the	  [biological]	  species	  is	  so	  important	  that,	  without	  that	  portion,	  the	  species	  would	  

be	   in	   danger	   of	   extinction.”	   This	   clarification	   arose	   from	   the	   need	   for	   a	   clear	   and	  

consistent	  policy	  after	  years	  of	  debate	  and	  litigation	  caused	  by	  uncertainty	  about	  the	  

meaning	   of	   this	   important	   phrase	   (Kauffman	   2011).	   This	   clarification	   also	  

emphasized	  the	  need	  to	  regulate	  how	  sub-‐specific	  units	  should	  be	  identified.	  If	  the	  

unit	   is	  not	  deemed	  important	  to	  the	  conservation	  of	  the	  species	  as	  a	  whole,	  and	  in	  

turn	   to	   biological	   diversity	   on	   a	   broader	   temporal	   scale,	   than	   sub-‐specific	   units	  

should	  not	  be	  evaluated	  as	  independent	  entities.	  	  

In	   Canada,	   the	   Species	   At	   Risk	   Act	   (SARA;	   2002)	   sets	   out	   that	   a	   “wildlife	  

species”	  could	  mean	  “a	  [biological]	  species,	  subspecies,	  variety	  or	  geographically	  or	  

genetically	   distinct	   population	   of	   animals,	   plant	   or	   other	   organisms,	   …”.	   	   SARA	  
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therefore	   permits	   the	   Committee	   on	   the	   Status	   of	   Endangered	  Wildlife	   in	   Canada	  

(COSEWIC),	   a	   committee	   mandated	   to	   conduct	   extinction	   and	   extirpation	   risk	  

assessments	  under	  the	  Act,	  to	  conduct	  risk	  assessments	  for	  (1)	  endemic	  species,	  (2)	  

native	   species,	   where	   individuals	   may	   exist	   elsewhere	   but	   have	   been	   present	   in	  

Canada	  for	  at	  least	  50	  years,	  or	  (3)	  ‘designatable	  units’	  (DUs)	  which	  are	  sub-‐specific	  

units,	   such	   as	   taxonomically	   recognized	   subspecies,	   populations	   or	   varieties	  

(COSEWIC	  2012b).	  	   	  	  

	   COSEWIC	   ‘Guidelines	   for	   Recognizing	   Designatable	   Units’	   (COSEWIC	   2011)	  

consider	   whether	   a	   candidate	   DU	   meets	   criteria	   with	   respect	   to	   ‘ecological	  

discreteness’	  and	   ‘evolutionary	  significance’	   (Figure	  1).	  The	  guidelines	  state	   that	  a	  

DU-‐level	  assessment	  of	  the	  species	  may	  occur	  in	  lieu	  of	  a	  species-‐level	  assessment	  if	  

one	   ‘ecological	   discreteness’	   criterion	   and	  one	   ‘evolutionary	   significance’	   criterion	  

are	  met	  (COSEWIC	  2011).	  However,	  because	  COSEWIC	  uses	  guidelines	  are	  not	  strict	  

rules,	   it	   is	   not	   clear	   how	   consistently	   COSEWIC	   assessors	   depend	   on	   these	  

guidelines	  for	  recognizing	  DUs,	  nor	  is	  it	  certain	  if	  assessors	  explicitly	  investigate	  the	  

independence/dependence	   of	   proposed	   DUs	   relative	   to	  whole	   species	   before	   risk	  

assessment	  takes	  place.	  	  	  

	   Unlike	  the	  quantitative	  risk	  criteria	  used	  by	  COSEWIC	  that	  utilize	  numerical	  

thresholds	  for	  determining	  the	  degree	  of	  extinction/extirpation	  risk,	  the	  DU	  criteria	  

are	  wholly	  qualitative.	  The	  qualitative	  nature	  of	  these	  criteria	  potentially	  introduces	  

semantic	  uncertainty,	  variation,	  and	  subjectivity	  into	  the	  process.	  For	  example,	  one	  

of	  the	  criteria	  identifies	  a	  DU	  as	  ‘evolutionarily	  significant’	  based	  on	  “evidence	  that	  

the	   loss	   of	   the	   discrete	   population	   (or	   group	   of	   populations)	   would	   result	   in	   an	  
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extensive	   gap	   in	   the	   range	   of	   the	   species	   in	   Canada”	   (COSEWIC	   2012b).	   How	  

assessors	   define	   ‘extensive’	   may	   vary	   markedly	   due	   to	   personal	   opinion,	   past	  

experiences,	  taxonomic	  relevance,	  and	  ecological	  uncertainty.	  	  

	   A	   complication	   arises	   when	   the	   delineation	   of	   species	   into	   DUs	   is	   not	  

supported	   by	   objective	   and	   defensible	   evidence	   that	   the	   proposed	   unit	   is	   a	  

demographically	  independent	  entity	  worthy	  of	  separate	  extirpation	  risk	  assessment.	  

Quantitative	   criteria	   used	   by	   COSEWIC	   for	   extinction	   risk	   assessment	   (Figure	   3)	  

contain	   fixed	  risk-‐determining	   thresholds	   related	   the	  size	  and	   trend	   in	  abundance	  

and	  distribution	  of	  the	  species	  or	  DUs.	  Logically,	  smaller	  assessment	  units	  (i.e.	  DUs)	  

are	  more	  likely	  to	  trigger	  these	  thresholds.	  If	  the	  proposed	  DU	  is	  a	  separate	  entity,	  

then	  the	  resulting	  risk	  status	  is	  warranted	  and	  there	  is	  no	  issue	  because	  the	  risk	  of	  

extirpation	   for	   that	   unit	   is	   independent	   from	   the	   remaining	   Canadian	   population.	  

The	   complication	   arises	   when	   a	   DU	   is	   assigned	   and	   is	   not	   a	   significant	   and	  

independent	  entity.	  In	  this	  case,	  the	  fate	  of	  the	  DU	  is	  not	  independent	  from	  the	  fate	  

of	   the	   remaining	   Canadian	   population	   and	   extirpation	   risk	   cannot	   be	   accurately	  

determined	  without	  considering	  the	  remainder	  of	   the	  Canadian	  population.	   In	  this	  

latter	  case,	  the	  unsubstantiated	  DU	  has	  a	  higher	  likelihood	  of	  be	  assigned	  into	  an	  “at-‐

risk”	  status	  simply	  as	  a	  function	  of	  its	  size	  and	  where	  an	  “at-‐risk”	  status	  may	  not	  be	  

appropriate	   given	   the	   demographic	   connection	   to	   the	   remaining	   population.	   Such	  

cases	  can	  potentially	  trigger	  unnecessary	  protection	  under	  SARA	  and	  the	  allotment	  

of	  scarce	  conservation	  resources	  creating	  opportunity	  costs.	  	  

	   Value-‐laden	  words	  such	  as	  importance	  or	  significance	  can	  cloud	  the	  objective	  

assessment	   of	   risk	   status.	   Since	   COSEWIC	   is	   a	   scientific	   committee	   they	   strive	   to	  
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uphold	   objectivity,	   transparency,	   and	   accountability	   of	   their	   assessment	  methods.	  

The	  process	  of	  delineating	  species	  can	  benefit	  from	  the	  removal	  of	  such	  value-‐laden	  

words	   and	   instead,	   be	   replaced	   by,	   quantitative	   or	   empirical	   methodology.	   The	  

addition	   of	   quantitative	   methods	   may	   improve	   transparency	   and	   provide	  

accountable	  evidence	  of	   the	   independence	  and	   significance	  of	  proposed	  DU	   to	   the	  

persistence	  and	  security	  of	  the	  greater	  [biological]	  species.	  	  

	   To	  this	  end,	  I	  developed	  a	  novel	  risk-‐based	  criterion	  based	  on	  the	  COSEWIC	  

guideline	   that	  a	  DU	   is	  evolutionarily	  significant	   “if	   [the	  ecologically	  discrete	  unit]	   is	  

important	   to	   the	  evolutionary	   legacy	  of	   the	   species	  as	  a	  whole	  …”	   (COSEWIC	  2011).	  

Using	   the	   deductive	   logic	   that	   species	   cannot	   evolve	   unless	   it	   they	   first	   persist,	   I	  

operationalized	  ‘evolutionarily	  significant’	  to	  mean	  that,	  in	  the	  absence	  of	  a	  putative	  

DU,	   the	   remainder	   of	   the	   species	   (SR)	   would	   be	   assessed	   at	   a	   greater	   risk	   of	  

extinction	  than	  in	  the	  presence	  of	  the	  DU.	  In	  other	  words,	  the	  risk	  status	  (S)	  for	  the	  

remainder	  of	   the	   species	   (SR),	   i.e.,	  without	   the	  DU,	  would	  be	   greater	   than	   the	   risk	  

status	  of	  the	  remainder	  of	  the	  species	  with	  the	  DU,	  assessed	  as	  a	  whole	  unit	  with	  all	  

individuals	  included	  (SW;	  biological	  species	  within	  Canada),	  Figure	  2.	  When	  SR	  >	  SW	  

is	  achieved	  it	  could	  be	  said	  that	  the	  proposed	  DU	  is	  important	  for	  the	  persistence	  of	  

the	  species	  as	  a	  whole.	  Coincidently	  this	  reasoning	  is	  similar	  to	  the	  clarification	  that	  

Kauffman	   suggested	   for	   the	   phrase	   in	   the	   ESA,	   “significant	   portion	   of	   [a	   species’]	  

range”,	  yet	  was	  independently	  arrived	  at.	  

	   To	   compare	   the	   results	   of	   this	   novel	   and	   empirical	   risk-‐based	   method	   of	  

determining	   significance	   to	   the	   current	   method	   employed	   by	   COSEWIC,	   I	  

retrospectively	  evaluated	  whether,	  and	  to	  what	  extent,	  DUs	  previously	  assessed	  by	  
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COSEWIC	  met	  COSEWIC’s	   criteria	   for	   identifying	  DUs	  based	  on	   their	   ‘evolutionary	  

significance’.	   Although	   a	   retrospective	   analysis	   automatically	   indicates	   that	   a	   DU	  

was	   identified	  as	  both	  discrete	  and	  significant,	  and	  subsequently	  entered	   into	  risk	  

assessment,	   this	   analysis	   was	   still	   required	   because	   DU	   criteria	   are	   used	   as	  

guidelines	   only.	   Therefore,	   some	   DU-‐level	   assessments	   may	   have	   taken	   place	  

despite	  not	  meeting	  COSEWIC	  criteria.	  	  

 

METHODS 
	  

I	  first	  examined	  status	  reports,	  upon	  which	  COSEWIC	  assessments	  are	  based,	  

for	   52	   vertebrate	   species,	   comprising	   151	   DUs.	   These	   DUs	   were	   used	   to	   test	   the	  

operationally	  defined	  evolutionary	  significance	  criterion,	  SR	  >	  SW	  (Figure	  2)	  and	  the	  

degree	  of	  agreeance	  between	  this	  criterion	  and	  COSEWIC	  criteria	  for	  identifying	  DUs	  

as	  evolutionarily	  significant	  (Figure	  1).	  	  

I	  then	  gathered	  estimates	  for	  34	  ecological	  variables	  for	  each	  of	  the	  151	  DUs.	  

These	  values	  were	  extracted	  from	  the	  technical	  summaries	  contained	  within	  status	  

reports.	   Ecological	   variables	   correspond	   to	   input	   variables	   for	   the	   quantitative	  

assessment	  of	  risk	  and	  are	  compared	  to	  COSEWIC	  risk-‐determining	  thresholds	  and	  

sub-‐criteria	   (Figure	   3).	   These	   variables,	   which	   are	   often	   point	   estimates,	   were	  

recorded	   following	   the	   protocol	   used	   by	   Lukey	   and	   Crawford	   (2009).	   Vertebrate	  

DUs	  assessed	  between	  2001	  and	  2012	  were	  selected	  because	  technical	  summaries	  

were	  included	  in	  species’	  status	  reports	  only	  after	  2000.	  	  

	   To	  evaluate	  if	  a	  putative	  DU	  met	  the	  significance	  criterion	  SR	  >	  SW,	  values	  for	  

each	  of	  34	  ecological	  variables	  for	  all	  DUs	  within	  a	  species	  were	  combined	  into	  one	  
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single	  set	  of	  34	  variables	  to	  represent	  the	  whole	  species;	  i.e.:	  SW	  =	  SDU-‐1	  +	  SDU-‐2	  +	  …	  +	  

SDU-‐n.	  Each	  set	  of	  variables	  was	  then	  used	  as	  input	  into	  an	  algorithm	  that	  emulated	  

the	  COSEWIC	  quantitative	  assessment	  of	  risk	  (Lukey	  and	  Crawford	  2009;	  Figure	  3).	  

The	   algorithm	   assigned	   a	   risk	   status	   (S)	   of	   endangered	   (EN)	   >	   threatened	   (TH)	   >	  

special	   concern	   (SC)	   >	   or	   not	   at	   risk	   (NR)	   based	   on	   each	   set	   of	   34	   values.	   This	  

process	   of	   combining	   DUs	   into	   one	   set	   of	   34	   variables	   for	   algorithm	   input	   was	  

repeated	  and	  at	  each	   iteration	  omitting	  variables	   for	  one	  DU	  at	  a	   time	  assigning	  a	  

risk	   status	   to	   the	   remainder	   of	   the	   species	   (SR).	   Any	  DU,	  when	   removed	   from	   the	  

whole	  species	  that	  resulted	  in	  SR	  achieving	  a	  higher	  risk	  status	  than	  SW,	  was	  deemed	  

‘significant’	  to	  the	  ‘evolutionary	  legacy’	  of	  the	  whole	  species.	  	  

The	  protocol	  I	  developed	  for	  combining	  DUs	  into	  either	  SW	  or	  SR,	  was	  based	  

on	   the	   COSEWIC	   document,	   “Instructions	   for	   the	   Preparation	   of	   COSEWIC	   Status	  

Reports”	   (COSEWIC	   2011)	   as	   well	   as	   supporting	   documents	   (See	   Appendix	   II	   for	  

protocol).	  In	  most	  cases,	  variables	  could	  be	  summed	  across	  DUs.	  For	  example,	  ‘total	  

number	   of	   mature	   individuals’	   (TNM)	   per	   DU	   was	   summed	   for	   a	   TNM	   value	  

representing	   either	   SW,	   or	   SR	  when	   one	   DU	  was	   omitted.	   For	   other	   variables	   that	  

referred	  to	  population	  characteristics	  other	  than	  direct	  abundance	  and	  distribution,	  

a	   rule	   of	   >20%	   was	   applied.	   This	   rule	   was	   only	   applied	   for	   binary	   (i.e.	   yes/no)	  

variables	   such	   as	   ‘severely	   fragmented’	   (SF).	   In	   this	   case,	   only	   when	   severe	  

fragmentation	  affected	  >20%	  of	  the	  total	  SW	  or	  SR	  population	  the	  resulting	  variable	  

could	  be	  yes,	  severely	  fragmented.	  To	  determine	  if	  a	  DU	  represented	  at	  least	  20%	  of	  

the	  total	  SW	  or	  SR	  population,	  this	  was	  calculated	  using	  the	  TNM	  value.	  	  When	  TNM	  

values	  were	   absent	   or	   unknown,	   20%	  was	   calculated	   using	   the	   variable	   ‘index	   of	  
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area	  of	  occupancy’	  (IAO).	  Although	  the	  20%	  threshold	  was	  arbitrary,	  it	  was	  deduced	  

from	   values	   used	   throughout	   the	   quantitative	   criteria	   and	   associated	   definitions.	  

Unlike	   other	   variables,	   ‘percent	   decline’	   (%DC)	   was	   calculated	   for	   SW	   and	   SR	   by	  

using	  an	  average	  weighted	  by	  TNM	  values	  per	  DU.	  	  

	   To	   determine	   how	   well	   this	   novel	   criterion	   of	   testing	   evolutionary	  

significance	  agreed	  with	  the	  current	  criteria	  used	  by	  COSEWIC,	  I	  reviewed	  the	  same	  

151	   status	   reports	   but	   instead	   focused	   on	   the	   rationale	   provided	   by	   the	   status	  

report	   author(s)	   for	   assessing	   at	   the	   DU-‐level.	   I	   identified	   where	   ‘evolutionarily	  

significant’	  criteria	  were	  met	  based	  on	  claims	  made	  by	  the	  author(s)	  in	  the	  section	  

of	   the	   report	   entitled	   “Designatable	   Units”.	   	   If	   a	   met	   criterion	   was	   not	   explicitly	  

stated	  or	  could	  not	  be	  reasonable	  inferred	  then	  it	  was	  assumed	  that	  the	  DU	  did	  not	  

meet	   these	   criteria.	   However,	   only	   those	   DUs	  with	   explicit	   statements	   about	  met	  

criteria	  can	  be	  compared	  with	  confidence	   to	   the	  DUs	   that	  met	   the	  operationalized	  

definition	   of	   significance	   to	   determine	   the	   level	   of	   agreeance	   between	   the	   two	  

methods.	  	  

 

RESULTS 
	  
	   In	  32	  of	  151	   (21%)	  cases,	   the	   risk	   status	  of	   the	   species	   in	   the	  absence	  of	  a	  

putative	  DU	  (SR)	  exceeded	  the	  risk	  status	  of	  species	  including	  the	  DU	  (SW)	  meeting	  

my	   evolutionarily	   significant	   criterion	   (SR	   >	   SW).	   In	   11	   of	   these	   cases	   the	   whole	  

species	   was	   comprised	   of	   just	   two	   DUs;	   one	   of	   the	   two	   DUs	  met	  my	   significance	  

criterion	  and	   the	  other	  did	  not.	   	   If	   I	   include	   the	  11	  DUs	   that	  were	  counterparts	   to	  

significant	  DUs	  then	  a	  total	  of	  43	  DUs	  (28%)	  met	  this	  novel	  risk-‐based	  criterion	  and	  
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were	  deemed	  ‘evolutionarily	  significant’	  and	  “important	  to	  the	  legacy	  of	  the	  species	  

as	  a	  whole”	  (Table	  1).	  	  

Of	   the	   151	   DU	   status	   reports	   surveyed,	   only	   83	   (55%)	   reports	   contained	  

explicit	   statements	   indicating	   that	   a	   COSEWIC	   evolutionarily	   significant	   criterion	  

was	  met.	  Twenty-‐two	  of	   these	  DUs	  also	  met	  my	  operationally	  defined	   criterion	  of	  

evolutionary	  significance	   indicating	  at	   least	  27%	  agreeance	  between	   the	  empirical	  

method	  tested	  here	  and	  the	  current	  method	  used	  by	  COSEWIC	  (Figure	  4).	  Because	  

68	   of	   151	   DUs	   were	   not	   confirmed	   to	   have	   met	   COSEWIC’s	   own	   ‘evolutionarily	  

significance’	   criteria	   based	   on	   claims	   within	   status	   reports,	   I	   cannot	   reasonably	  

conclude	   a	   final	   level	   of	   agreeance	   between	   these	   methods	   without	   a	   large	  

confidence	  interval.	  If	  on	  the	  one	  hand,	  I	  assume	  that	  these	  DUs	  never	  met	  COSEWIC	  

criteria	   explicitly	   and	   were	   assessed	   as	   DUs	   based	   on	   alternative	   explanations	  

provided	  by	  experts,	  then	  the	  level	  of	  agreeance	  increases	  to	  46%	  (Figure	  4).	  	  If	  on	  

the	  other	  hand,	   I	  assume	  that	  these	  DUs	  without	  clear	  explanations	  within	  reports	  

did	  meet	  criteria,	  but	  the	  rationales	  for	  met	  criteria	  did	  not	  reach	  the	  final	  published	  

status	  report,	  then	  the	  level	  of	  agreeance	  drops	  to	  15%	  (Figure	  4).	  	  

If	   the	  68	  DU	  status	   reports	  without	  explicit	  descriptions	  of	  met	  criteria	  are	  

indeed	   cases	  where	   ‘evolutionarily	   significant’	   criteria	  were	  not	  met,	   then	  45%	  of	  

the	   DUs	   considered	   in	   my	   analysis	   may	   not	   be	   worthy	   of	   independent	   risk	  

assessment.	   However,	   despite	   missing	   explicit	   rationales	   of	   evolutionary	  

significance	  within	  reports,	  21	  of	   these	  DUs	  met	  my	  novel	  criterion	  of	  significance	  

and	  lowered	  this	  percentage	  to	  31%.	  	  	  
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DISCUSSION 
	  

The	  principle	  rationale	  for	  assessment	  at	  the	  DU-‐level	  is	  for	  situations	  where	  

“a	   single	   threat	   status	   does	   not	   reflect	   the	   probability	   of	   extinction	   for	   the	   entire	  

Canadian	  population…”	  (COSEWIC	  2011).	  Because	  of	  this	  overriding	  criterion	  for	  a	  

DU-‐level	   assessment,	   the	   evaluation	   of	   evolutionary	   significance	   using	   the	   risk-‐

based	  criterion	  proposed	  and	  tested	  in	  my	  analysis	  is	  likely	  more	  appropriate	  than	  

the	   current	   method	   for	   recognizing	   DUs.	   The	   current	   criteria	   do	   not	   directly	  

consider	   extirpation	   risk	   differences	   among	   putative	   DUs	   within	   a	   recognizable	  

biological	   species.	   The	   novel	   and	   quantitative	   criterion	   used	   in	   my	   research	  

provides	  additional	  evidence	  in	  support	  of	  DU-‐level	  assessments	  for	  two	  important	  

reasons.	   First,	   the	   evaluation	   of	   evolutionary	   significance	   using	   this	   approach	  

provides	  more	  complete	  information	  about	  the	  effect	  of	  assessment	  at	  the	  DU-‐level	  

on	   the	   entire	   species	   (SW).	   Such	   information	   is	   essential	   for	   making	   informed	  

decisions	   on	   protection	   and	   conservation	   when	   provided	   to	   decision-‐makers.	  

Second,	  evidence	  of	  evolutionary	  significance,	  meaning	  the	  unit	  is	  important	  to	  the	  

evolutionary	   legacy	   of	   the	   species	   as	   a	   whole,	   fits	   with	   the	   broader	   goals	   of	  

conserving	   biological	   diversity	   by	   identifying	   sub-‐specific	   units	   that	   increase	   the	  

likelihood	  of	  persistence,	  and	  subsequent	  evolution,	  for	  the	  biological	  species.	  	  

	   Given	   the	   previous	   overriding	   rationale	   for	   DU-‐level	   assessments,	   results	  

from	  this	  analysis	  may	  indicate	  that	  71%	  (108	  of	  151	  DUs	  that	  did	  not	  meet	  the	  SR	  >	  

SW	   criterion)	   of	   currently	   assessed	   DUs	   may	   not	   have	   warranted	   separate	   risk	  

assessment	   and	   assessment	   should	   have	   taken	   place	   at	   the	   species-‐level.	   In	   an	  

extended	   review	   of	   DU	   status	   reports,	   only	   22	   of	   the	   151	   considered	   clearly	  met	  
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COSEWIC	   criteria	   for	   ‘ecological	  discreteness’	   and	   subsequently	  met	   the	   empirical	  

‘evolutionary	   significance’	   criterion,	   SR	   >	   SW.	   The	   remaining	   129	  DUs	   that	   did	   not	  

meet	  both	  ‘discreteness’	  and	  ‘significance’	  criteria	  for	  DU-‐level	  assessment	  comprise	  

43	   species.	   Had	   a	   species-‐level	   assessment	   taken	   place	   in	   lieu	   of	   these	   DUs,	  

approximately	   86	   fewer	   reports	   would	   have	   been	   created	   and	   forwarded	   to	   the	  

Government	  of	  Canada	  for	  consideration	  on	  the	  Species	  At	  Risk	  Act.	  It	  is	  likely	  that	  

the	   reduction	   of	   DUs	   into	   larger	   assessment	   units	   would	   have	   equated	   to	   a	  

substantial	   decrease	   in	   the	   time	   and	   resources	   needed	   to	   legally	   protect	   and	  

implement	  conservation	  actions.	  	  

	   The	   first	   assumption	   of	   this	   research	   is	   that	   the	   algorithm	   used	   in	   my	  

analysis	   closely	   approximates	   the	  quantitative	   risk	  assessment	  procedure	  used	  by	  

COSEWIC.	  The	  algorithm	  used	  here	  was	  originally	  designed	  by	  Lukey	  and	  Crawford	  

(2009)	   and	   modified	   slightly	   to	   better	   reflect	   the	   function	   of	   sub-‐variables,	   as	  

described	   in	   the	   COSEWIC	  Operations	   and	   Procedures	  manual	   (COSEWIC	   2012b).	  

Lukey	   and	   Crawford	   report	   that	   algorithm-‐derived	   and	   COSEWIC-‐observed	   risk	  

designations	  were	  less	  consistent	  for	  DUs	  than	  for	  species.	  Within	  this	  research	  risk	  

designations	   for	   SW	   and	   SR	   could	   not	   be	   compared	   to	   COSEWIC-‐observed	   risk	  

designations.	   So	  while	   this	   consistency	   relationship	   is	  worth	   noting,	   it	   likely	   does	  

not	  influence	  the	  results	  of	  this	  analysis.	  	  

	   The	  second	  assumption	  of	  this	  research	  is	  that	  the	  protocol	  used	  to	  combine	  

DUs	   into	   SR	   and	   SW	   accurately	   reflects	   information/data	   that	   would	   have	   been	  

utilized	  in	  a	  species-‐level	  risk	  assessment.	  For	  transparency,	  the	  protocol	  developed	  

and	  followed	  is	  provided	  in	  Appendix	  II.	  Although	  the	  use	  of	  a	  protocol	  standardized	  
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the	   process	   of	   combining	   conspecific	   DUs,	   it	   is	   not	   known	   if	   the	   outcome	   values	  

accurately	   depicted	   species-‐level	   data.	   The	   initiative	   to	   design	   a	   protocol	   that	   can	  

accurately	   combine	   DU-‐level	   data	   is	   perhaps	   an	   opportunity	   for	   future	   research	  

wherein	  a	  set	  of	  quantitative	  combining	  criteria	  can	  be	  developed	  to	  test	  how	  well	  

sub-‐specific	   data	   can	   be	   extrapolated	   to	   accurately	   portray	   species-‐level	   data.	   A	  

quantitative	  tool	  such	  as	  this	  may	  be	  useful	  when	  data	  and	  information	  for	  part	  of	  a	  

species	  range	  is	  not	  available	  but	  where	  risk	  assessment	  should	  take	  place.	  	  

In	   some	   rare	   cases,	   geographic	   ranges	   for	   the	   DUs	   within	   a	   species	  

overlapped,	  potentially	   flawing	  the	  methodological	  choice	   to	  add	  values	   for	  range-‐

related	  variables	  among	  DUs	  within	  the	  combining	  protocol.	  The	  variable	  ‘extent	  of	  

occurrence’	  and	  to	  a	  lesser	  extent	  ‘index	  of	  area	  of	  occupancy’	  are	  explicitly	  defined	  

by	  COSEWIC	  using	  a	  minimum	  convex	  polygon	  method	  which	  was	  not	  possible	   to	  

replicate	  in	  this	  analysis	  (COSEWIC	  2012b).	  To	  deal	  with	  this	  I	  opted	  to	  add	  range-‐

related	  estimates	  regardless	  of	  connectivity.	  For	  the	  most	  part,	  this	  additive	  method	  

did	  not	  hinder	  or	  bias	  the	  results	  because	  only	  within-‐species	  DUs	  are	  summed	  and	  

it	  can	  be	  assumed	  that	  methods	  employed	  to	  obtain	  these	  values	  among	  DUs	  within	  

species	   did	   not	   differ.	   However,	   because	   of	   the	   few	   cases	   where	   ranges	   of	   DUs	  

overlapped,	  I	  have	  more	  confidence	  in	  results	  obtained	  from	  species	  with	  DUs	  that	  

are	  more	  spatially	  separated.	  	  

	   Designatable	   units	  may	   be	   beneficial	   insofar	   as	   it	  may	   improve	   the	   quality	  

and	  quantity	  of	  ecological	  data	  and	  information	  available	  for	  risk	  assessment.	  Often	  

wildlife	   research	   is	   limited	   by	   the	   capacity	   to	   study	   large	   spatial	   and	   temporal	  

scales.	   In	   order	   to	   conduct	   risk	   assessment	   at	   the	   species-‐level,	   ecological	  
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information	   may	   need	   to	   be	   extrapolated	   from	   individuals	   or	   populations	   under	  

study	  to	  obtain	  species-‐level	  information.	  The	  process	  of	  doing	  these	  extrapolation	  

methods	  introduces	  potential	  for	  error	  and	  may	  also	  limit	  the	  amount	  and	  quality	  of	  

information	   available	   for	   risk	   assessment.	   Designatable	   units	   may	   decrease	   the	  

potential	   for	   error	   by	   minimizing	   the	   reliance	   on	   extrapolation,	   and	   allowing	  

assessment,	  and	  subsequent	  conservation	  action	  if	  warranted,	  to	  take	  place	  without	  

holistic	  knowledge	  about	  the	  species.	  	  

	   Increasingly,	  global	  methods	  for	  species	  risk	  assessment	  are	  being	  adopted	  at	  

the	  national	  or	  regional	   levels	   to	  assist	   in	  conservation	  priority	  setting	  (Rodríguez	  

2008).	  There	  is	  a	  need	  to	  resolve	  the	  current	  methods	  of	  delineating	  whole	  species	  

into	  smaller	  assessment	  units.	  The	  ESU	  concept	  initially	  afforded	  assessors	  with	  an	  

indication	  of	  at	  which	  sub-‐specific	  unit	  may	  be	  most	  appropriate	  given	  the	  reliance	  

on	  genetic	  variation	  in	  risk	  assessment	  process.	  However,	  ESUs	  are	  not	  operational	  

and	  still	  create	  potential	  for	  semantic	  uncertainty	  and	  variation	  in	  definitions.	  If	  my	  

significance	  criterion	   is	  adopted,	   the	  subjective	  process	  of	  recognizing	  sub-‐specific	  

units	  for	  risk	  assessment	  could	  be	  more	  objective	  and	  repeatable.	  This	  significance	  

criterion,	  although	  only	  tested	  here	  on	  COSEWIC	  DUs,	  may	  help	  operationalize	  the	  

more	   common	   concept	   of	   ESUs	   already	   used	   in	   similar	   species	   risk	   assessment	  

protocols	   (Waples	   1995).	   COSEWIC	   and	   similar	   assessment	   protocols	   strive	  

continuously	  to	  improve	  the	  objectiveness	  and	  repeatability	  of	  their	  methods	  so	  that	  

complete	  information	  is	  available	  for	  conservation	  resource	  allocation	  and	  decision-‐

making.	   This	   novel	   approach	   of	   evaluating	   significance	   may	   afford	   the	   COSEWIC	  
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protocols,	  and	  similar	  risk	  assessment	  protocols,	  an	  empirical	  and	  defensive	  way	  to	  

justify	  sub-‐specific	  units	  for	  risk	  assessment.	  	  
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FIGURES & TABLES 
	  
Table 1: Of 151 DUs from the vertebrate taxonomic groups assessed by COSEWIC between 2001 and 2012, 28% were determined to 
be evolutionarily significant using the empirical and risk-based criterion, SR > SW. Where S refers to the threat status achieved 
(endangered, threatened, special concern, not at risk), SW refers to the status of the whole species, and SR refers to the status of the 
species when the proposed DU is omitted. The threat status for each of SR and SW were determined using an algorithm that emulated 
the COSEWIC quantitative assessment of extinction risk.  
 

 Taxon n SR > SW SR = SW SR < SW 
 Amphibian 11 6 55% 4 36% 1 9% 
 Bird 3 1 33% 2 67% 0 0% 
 Freshwater Fish 37 9 24% 28 76% 0 0% 
 Marine Fish 44 13 30% 28 64% 3 7% 
 Marine Mammal 26 3 12% 23 88% 0 0% 
 Terrestrial Mammal 13 2 15% 9 69% 2 15% 
 Reptile 17 9 53% 6 35% 2 12% 
 TOTAL 151 43 28.4% 100 66.2% 8 5.3% 
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Figure 1: Schematic representation of the decision-tree suggested by the COSEWIC “Guidelines for Recognizing Designatable Units 
[DU]” (COSEWIC 2012b). If one criterion within ‘ecological discreteness’ is met and one criterion within ‘evolutionarily significant’ 
is met than a DU-level assessment may take place in lieu of a species-level assessment. By default if a DU is not proposed or these 
criteria are not met, than a species-level assessment is conducted by COSEWIC.  
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Figure 2: (A) COSEWIC threat status categories. (B) SW represents a quantitative assessment at the species-level, the whole Canadian 
population (if not endemic). Risk evaluation requires ecological variables of distribution and abundance to be compared against risk-
determining thresholds. If however, a DU (SDU) or multiple DUs are proposed within the species, ecological variables are divided 
among those DUs (SDU-1, SDU-2, … SDU-n). Evaluation of my significance criterion (C) required determining the threat status that would 
be assigned if the proposed DU were omitted from a species-level assessment. Therefore SR represents the remainder of the species 
and was determined by combining ecological data for multiple DUs with a species. (C) A schematic representation of the 
operationalized definition of ‘evolutionarily significant’ where I expect the threat status (S) in its absence the proposed DU (SR) to be 
greater than the species-level assessment (SW), indicating that without the DU the species is at greater risk of extinction.  
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Figure 3: Schematic of a decision-making algorithm used to assess species’ risk status based on quantitative criteria from Phase 1 
(criteria A-E and F) using data from technical summaries in COSEWIC status reports. Whereas COSEWIC assessments generally use 
qualitative Phase 2 (criteria G-J), the algorithm was not programmed to incorporate the way expert opinion is captured in collaborative 
decision-making. It is important to note that analysis only required that algorithm-generated risk designations be compared to 
algorithm-generated risk designation, rather than COSEWIC designation, and we can disregard Phase 2 criteria. NR = Not at Risk, SC 
= Special Concern, TH = Threatened, and EN = Endangered. 
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Figure 4: Contingency table showing the proportion of DUs assessed by COSEWIC between 2001 and 2012 that were confirmed to 
have met COSEWIC criteria for ‘evolutionarily significant’ (COSEWIC 2011) compared to DUs which also met/did not meet the 
empirically defined criterion of evolutionarily significant, SR > SW. DUs which did not meet COSEWIC criteria for ‘significance’ may 
have met criteria, but status reports did not contain explicit claims on which criteria were met and confirmation was not possible.
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CHAPTER 2 

The Effects of Uncertainty on Risk Assessments for Species of Conservation 

Concern in Canada 

ABSTRACT 
 

The Committee on the Status of Endangered Wildlife in Canada (COSEWIC) assesses 

threat status for candidate species at risk.  COSEWIC may use qualitative information 

and/or expert opinion to up- or down-designate species, relative to a risk designation 

deduced from available quantitative data alone, though to what extent is not clear.  With a 

decision-making algorithm designed to approximate COSEWIC’s risk-assignment 

protocol, I characterized and analyzed the effects of uncertainty on species’ risk 

designations generated by (1) application of qualitative criteria used to modify risk 

designations up or down; and (2) the amount of quantitative data about species available 

to COSEWIC.  Consistent with COSEWIC’s mandated precautionary approach, I 

anticipated that consideration of qualitative criteria would result in more up- than down-

designations, especially among species for which there was less data available.  

Algorithm-predicted and COSEWIC-observed designations were compared for 77 bird, 

76 mammal, 71 amphibian/reptile, and 150 fish species. Forty-four percent (163) of 

designations differed; most differences (p < 0.001) were among species whose 

designations had been determined on grounds of small population sizes or ranges 

restricted to Canada, particularly freshwater and marine fishes. Consistent with a 

precautionary approach, these species were more likely to be up- than down-designated 

and 56% (92) of discrepancies were accounted for by explanations in status reports. Of 
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the remaining 71 (44%) species that differed, but were not accounted for in status reports, 

even those with complete ecological data were highly probable (50%) to be either up- or 

down-designated relative to designations based on quantitative data alone. Probability of 

up-designation for these 71 species decreased with decreasing amounts of quantitative 

information, contrary to expectations under a precautionary approach. Measures to reduce 

reliance on qualitative criteria, and to incorporate uncertainty into assessment protocols 

directly, should improve reliability and confidence in assessments of threat status for 

species at risk.  
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INTRODUCTION 
 

 Endangered species protection has been a priority for preventing the loss of 

biological diversity in Canada since the Government of Canada ratified the United 

Nations Convention on Biological Diversity in 1992 (CBS 1995). Although in existence 

for over 35 years, the Committee on the Status of Endangered Wildlife of Canada 

(COSEWIC) was only mandated in 2002 under a new federal Species at Risk Act (SARA 

2002) to perform extinction/extirpation risk assessments for candidate species and 

designatable units (hereafter referred to simply as ‘species’). Under SARA, the federal 

government considers risk designations recommended by COSEWIC assignment to 

schedule 1 (the “legal list”) of the Act (SARA 2002).  

 COSEWIC is an independent body of experts with experience in wildlife and 

biological science, including aboriginal traditional knowledge, ecology, genetics, 

management, systematics and/or risk assessment, coupled with years of field experience 

(COSEWIC 2013). The committee meets twice annually to discuss draft species’ status 

reports that form the basis for risk designations (COSEWIC 2010), and assign species to 

ranked risk categories, extinct (X), extirpated (XT), endangered (EN), threatened (TH), 

special concern (SC), not at risk (NR) or data deficient (DD).   

Authors of status reports are obliged to collect “all existing information that is 

pertinent to assessing the status of a wildlife species, including scientific knowledge, 

community knowledge, and Aboriginal Traditional Knowledge…” (COSEWIC 2012b). 

COSEWIC species assessment meetings are open to observers by invitation and/or 

approval of the committee chair but otherwise do not practicably participate in risk 
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assessments. Ostensibly stakeholders are withheld the right to participate in order to 

insulate scientific consideration of species’ extinction/extirpation risk from consideration 

of potential socio-economic consequences of listing or perhaps for lack of technical 

expertise and/or understanding of the process. After assessment, the risk designations and 

final status reports are available to the public on the Species At Risk Public Registry 

(Government of Canada 2012).  

Risk designations, particularly “at-risk” categories EN and TH, may be listed on 

SARA, triggering recovery plans and policies that may conflict with other societal or 

economic values. Conflicts that arise may result in delays to adding COSEWIC-

designated “at-risk” species onto SARA, a decision made by the federal government after 

considering social and economic consequences. Such costly delays may increase 

extinction or extirpation risk to these species due to ongoing inaction. It is therefore 

prudent, as COSEWIC does, to continuously review the assessment process to best 

ensure that it meets a high standard of scientific integrity (COSEWIC 2012a). If scientific 

integrity is upheld, then delays in decisions to include species under the Act are not 

attributed to scientific uncertainty or lack of confidence in COSEWIC risk designations.  

 In 2001 COSEWIC adopted updated quantitative criteria and associated 

guidelines (developed by the International Union for the Conservation of Nature; IUCN) 

to improve scientific integrity of the assessment process. These criteria also improved 

transparency and repeatability in COSEWIC decision-making (Mace & Lande 1991; 

COSEWIC 2012b). The quantitative criteria, intended to be broadly applicable across 

taxonomic groups and geographies (Mace & Lande 1991, NCASI 2013), established risk 

thresholds with respect to size and trends in distribution and abundance of species for five 
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criteria (Figure 1, A - E).  A sixth criterion was later added (also derived from the IUCN) 

that determines potential for a “rescue effect” from extant populations (Figure 1, F). 

Species may be down-designated from the status derived under criteria A - E, if 

populations elsewhere are themselves at low risk and the potential for emigration high. 

Quantitative criteria A – E and F together constitute Phase 1 of two phases within the 

COSEWIC assessment process.  

 Phase 2 (Figure 1, G - J) of the COSEWIC process includes qualitative 

‘modifying criteria’ (Lukey and Crawford 2009). The application of Phase 2 qualitative 

criteria may result in risk designations greater or lesser by one or more risk categories 

than risk designations derived under Phase 1 alone.  In the final step of Phase 2 (Figure 1, 

J), COSEWIC members discuss whether the risk status derived under Phases 1 and 2 

conforms to the definition of the proposed risk category (COSEWIC 2012b). If not, the 

risk category associated with the most appropriate definition takes precedence and 

differences are accounted for in final published status reports (COSEWIC 2012b). In 

practice, COSEWIC simultaneously considers quantitative Phase 1 and qualitative Phase 

2, guided by expert opinion.    

Expert opinion is a significant aspect of COSEWIC’s assessment process (NCASI 

2013), in part because using expert consensus in decision-making is one way to deal with 

all types of uncertainty. Apart from application of Phase 2 criteria using expert opinion, 

COSEWIC currently lacks a formal method for dealing with uncertainty about data (J. 

Ray, Executive Director, Wildlife Conservation Society of Canada, pers. comm. 2012). 

Similarly, IUCN risk assessment protocol, from which COSEWIC methods were 

adapted, also uses expert opinion and does not contain a formal method to deal with 
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uncertainty (Akçakaya et al. 2000). The amount and quality of information available for a 

species’ evaluations can vary considerably and it is not clear how uncertainty is handled 

within the risk assignment process (NCASI 2013; Akçakaya et al. 2000). Many types of 

uncertainty can plague decision-making (e.g., semantics, natural variation, measurement 

error). Here I estimate the influence of ecological uncertainty, defined as the quantity of 

information available to COSEWIC for assessment purposes and the extent to which 

experts influence or modify risk designations otherwise arrived at by available data alone.  

In order to fully apply Phase 1 criteria (A – E and F) information for a minimum 

of 34 ecological variables must be known. However, risk assignment is often constrained 

by relatively poor and incomplete data. COSEWIC members are therefore guided by the 

precautionary approach, which means, “decisions should not be postponed for lack of full 

certainty” (COSEWIC 2012b). To exercise precaution, COSEWIC applies Phase 1 

criteria to available species’ information as guidelines rather than strict decision rules 

(COSEWIC 2012b). It is not clear how COSEWIC applies these criteria when ecological 

information is lacking. Consistent with a precautionary approach, I anticipate that 

consideration of qualitative criteria and expert opinion would result in more up- than 

down-designations within Phase 2 of the assessment process relative to designations 

deduced from quantitative data alone; especially among species for which there was less 

available data.  By necessity, species’ risk assessments include the potential extinction of 

wildlife species and consequent loss of biodiversity and thereby involves considering the 

risk of serious or irreversible harm. Therefore, it is more logical that ecological 

uncertainty would trigger up-designation that would afford the species’ some level of 

protection until more information can be obtained (COSEWIC 2012b).  
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Using a decision-making algorithm adapted from Lukey and Crawford (2009) 

designed to approximate COSEWIC’s risk-assignment protocol with respect to Phase 1 

quantitative criteria only, I identified discrepancies between algorithm-predicted and 

COSEWIC-observed risk designations. Discrepancies were analyzed to determine, (1) if 

modifications to final risk designations made by COSEWIC experts were made post-

quantitatively within qualitative Phase 2, or if COSEWIC modified how quantitative 

criteria were applied within Phase 1; (2) Once discrepancies were attributed to either 

phase 1 or 2, further analysis identified if the magnitude of ecological uncertainty 

influenced the direction of modification, up-designations or down-designation relative to 

algorithm output; (3) For discrepancies attributed to modifications made within Phase 1, I 

also determined if these discrepancies were triggered by any particular criterion (A – E or 

F). For each inquiry, 1 through 3 above, I also investigated if results varied by taxon.  

 

METHODS  
	  

I used an algorithm programmed in MATLAB (The MathWorks Inc., Natick, 

Massachusetts, www.mathworks.com; Lukey and Crawford 2009) to assign each of 374 

vertebrate species to one of endangered (EN), threatened (TH), special concern (SC) or 

not at risk (NR). Designations were based on values reported in technical summaries of 

status reports using values of up to 34 variables (or ‘sub-criteria’), describing species’ 

distributions and abundances, distributed among COSEWIC’s six quantitative criteria 

(COSEWIC 2012b). Values for these 34 variables were extracted from 28 amphibian, 77 

bird, 71 marine fish, 38 marine mammal, 38 terrestrial mammal and 43 reptile status 

reports for species assessed between 2001 and 2012 (COSEWIC status reports included 
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technical summaries of data only after 2000). I used data extracted by Lukey and 

Crawford (2009) for 49 freshwater fishes assessed between 2001 and 2007. I also 

extracted data for 30 additional freshwater fishes assessed between 2008 and 2012. If 

values were present but expressed with qualitative uncertainty, the value used as input to 

the algorithm was confirmed by review of the literature cited in the status report. If values 

were expressed as a range, or with likelihood, a single input value was inferred as 

described in Lukey and Crawford (2009). If values were absent or explicitly stated as 

unknown, the algorithm returned NR by default, consistent with the COSEWIC that 

assigns TH or EN only when a risk threshold is met.    

The algorithm compared values for each ecological variable to risk-determining 

thresholds within each of the quantitative criteria A-F and corresponding sub-criteria 

(Figure 3 and Appendix II). If thresholds were met, either TH or EN was assigned. NR 

was assigned if no threshold was triggered. SC was assigned if the rescue criterion (F) 

modified a designation that otherwise would have been TH. In practice, application of 

Phase 2 qualitative criteria can result in other means by which species can be designated 

SC, but the algorithm’s approximation of decision-making only permitted this assignment 

based on Phase 1 quantitative criterion F (Figure 1). As COSEWIC does, the algorithm 

assigned, as a final designation, the highest risk category derived from across criteria A – 

E, which was reduced by one risk category if criterion F was met.  For example, if criteria 

A met a risk designation of EN and criteria B-E only met criteria for a risk designation of 

TH, the final risk designation for a species would be EN. In the event that there is rescue 

potential determined under criterion F, then the designation of EN is down-designated to 

TH.  
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Algorithm-predicted and COSEWIC-observed risk designations were plotted on 

4x4 matrices for all species and by individual taxa. Where predicted and observed 

designations disagreed, I determined if the cause of the discrepancy was attributable to 

Phase 2 modifications or Phase 1 modifications. Differences could be attributed to Phase 

2 if there were explicit explanations within the final status report describing qualitative 

modifications made by COSEWIC. These were identified by phrases of the form, e.g., 

“Met criteria for EN… but designated TH because…”. Differences between algorithm-

predicted and COSEWIC-observed risk designations that were not explained by expert 

modifications described in status reports were deemed to be caused by modifications in 

the application of Phase 1 quantitative criteria. Review of the risk designation assigned 

under each of the 6 quantitative criteria individually confirmed if a discrepancy was 

caused within Phase 1. Only cases of discrepancies entered into analysis while cases 

where the algorithm and the COSEWIC risk designation agreed were omitted. 

To index uncertainty in ecological information (UEI), I counted the number of 

input variables available in species’ technical summaries for which there were no values 

or the value was expressed explicitly as unknown; for a maximum of 34 variables. UEI 

ranged from 0 if there were values for all 34 ecological variables indicating low 

uncertainty, to 34 if there were no values for any of the variables, indicating high 

uncertainty.  

Four nested binomial models (Eq. 1 - 4) were developed to investigate the 

potential effect of UEI on the probability of observing a Difference in Designation (DiD) 

where algorithm-predicted and COSEWIC-observed risk designations did not agree. 

Differences in Designations (DiD) were denoted ‘1’ if COSEWIC-observed designations 
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were higher than predicted by the algorithm (up-designated; O > P), and ‘0’ if they were 

lower than predicted by the algorithm (down-designated; O < P).  

In the first model (Eq. 1), the logit of DiD was explained by the null model. In the 

second model (Eq. 2), βUEI represented the rate of change in the logit with respect to one 

unit change in UEI. In the third model (Eq. 3), a categorical term for taxon was included. 

In the fourth model (Eq. 4), all prior terms from Eq. 3 and a term for the interaction 

between uncertainty and taxa was included.  

 

Models were analyzed and compared using R version 2.15.1 (R Core Team 2012). 

Specifically, nested models were compared pair-wise, e.g. Eq. 1 vs. 2, Eq. 2 vs. 3, etc. A 

more complex model was selected if, and only if, analyses indicated a significant 

improvement in model fit (p < 0.05) using the anova function.  

 These models were applied for each of two cases of Differences in Designation. 

First, for cases of differences were attributed to Phase 2 (n = 92; see results), and then for 

cases differences attributed to Phase 1 (n = 71; see results). I excluded cases where the 

algorithm generated risk designations that agreed with designations assigned by 

COSEWIC so that I could define Differences in Designations (DiD) as a binomial of 

either up-designations or down-designations by COSEWIC relative to algorithm output.  
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Among the cases of differences attributed to Phase 1 (n = 71; see results), 

modifications within the quantitative criteria, I used a G-test to evaluate (1) whether the 

discrepancies tended to be triggered by particular criteria (A – E or F), and whether those 

tendencies varied by taxa.  

 

RESULTS 
	  
 Among 374 vertebrate species, 211 (56%) algorithm–predicted and COSEWIC-

observed risk designations agreed (Figure 2A); 163 (44%) differed. Sixty-eight (42%) of 

the latter were down-designated by COSEWIC, and 92 (58%) were up-designated, 

relative to that predicted by the algorithm.    

Of the 163 cases of differences, 92 (56%; Figure 2C) of these were clearly 

modified by experts within Phase 2 and modifications made to the final risk status were 

explicitly explained within species’ status reports. COSEWIC cited Phase 2 qualitative 

criteria in 21 cases of down-designations, 18 of which were from EN to TH. As expected 

under a precautionary approach, most of the differences attributed to Phase 2 

modifications were up-designations (65), relative to that generated by consideration of 

quantitative criteria alone. Up-designations were mostly from NR to SC (63), consistent 

with COSEWIC’s protocol on deciding on SC designations, but also 2 cases of up-

designations were from NR to TH.  

COSEWIC modifications made within Phase 1 quantitative criteria amounted to 

71 cases of differences in designations between algorithm-predicted and COSEWIC-

observed (Figure 2B). There were fewer up- (24) than down- (47) designations among 
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these 71 cases (Figure 2B). These differences are attributed to variation in the application 

of the Phase 1 quantitative criteria relative to the strict application of these criteria within 

the algorithm. Among cases of differences in designations for amphibians/reptiles and 

fishes, down-designations outnumbered up-designations, however up- and down-

designations were more evenly represented in cases of differences in each of the other 

taxa.   

Across the 163 cases of differences between algorithm-predicted and COSEWIC-

observed designations, the quantity of data available in technical summaries varied 

widely among criteria and taxa (Figure 3) and influenced species’ probabilities of up- and 

down-designation (Figure 4). Uncertainty was greatest for all species with respect to 

criterion E (Figure 3) that requires probabilistic extinction estimates generated from 

population viability analyses or similar analyses. Among taxa, data required for 

considering rescue potential in criterion F are almost always available within technical 

summaries of status reports (Figure 3). Less data for variables and sub-variables are 

available for criteria D and B, while even less data was available for criteria A and C 

(Figure 3).  

For the 92 cases of differences in risk designations between the algorithm and 

COSEWIC that were explained by modifications made by experts in Phase 2 (n = 92), 

increasing ecological uncertainty (UEI) correlated with the probability of up-designation 

by COSEWIC. Equation 2 was the superior model (p < 0.001, d.f. = 1), and included a 

positive effect of uncertainty on up-designation (βUEI = 0.13, p < 0.001, Figure 4C), as 

expected under a precautionary approach. Although not the superior model, equation 3 fit 

the data well and included a term for taxa (p < 0.001, d.f = 8; Figure 4B). Figures 4B and 
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4C both imply that even with complete quantitative information about all 34 ecological 

variables (i.e. uncertainty = 0), species stood a 50% chance to be up-designated or down-

designated by COSEWIC relative the algorithm-predicted designation based on 

quantitative data alone and that this probability may be vary predictably by taxon. 

Appendices III lists the 92 species that differed due to post-quantitative Phase 2 

modifications.  

Results of similar analyses for the 71 cases of discrepancies that were not 

explained within status reports, but rather were attributed to modifications made by 

COSEWIC in the application of Phase 1 quantitative criteria, were different than the 92 

cases of differences attributed to Phase 2 modifications. Equation 2 remained the best (p 

< 0.01, d.f. = 1) binomial logistic model, yet for these cases of difference this model 

included a negative term (βUEI = -0.06, p < 0.01) relating the quantity of ecological 

information available in technical summaries to the probability that algorithm-predicted 

and COSEWIC-observed designations differed. Contrary to expectations under a 

precautionary approach, the probability of up-designation by COSEWIC decreased with 

greater uncertainty (Figure 4A). Appendix IV lists the 71 species that differed due to 

variation in the application of Phase 1 quantitative criteria.  

Among these 71 cases of differences in designations attributed to Phase 1 

modifications (Figure 2B), the criteria that most often triggered a particular designation 

varied among 4 taxonomic groups: herptiles (amphibians and reptiles), birds, fishes 

(freshwater and marine), and mammals (marine and terrestrial) (G = 32.387, d.f. = 15, p < 

0.01). Criterion D (total Canadian population is ‘very small and restricted’) was 

associated with discrepancies between predicted and observed designations of 20 fish and 
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11 mammal species (Table 1). For herptiles, the criterion most often associated with 

discrepancies was B (‘small distribution range and decline or fluctuation’). Among birds, 

no particular criterion triggered the discrepancy more often than expected.  

 

DISCUSSION 
	  

Algorithm-predicted and COSEWIC-observed risk designations differed in 163 

cases of 374 species indicating that uncertainty, in general, affected nearly half of risk 

assessments. Forty-four percent (44%) of these differences were attributed to Phase 1 

caused by differences in how COSEWIC applied quantitative criteria to available data 

relative to a strict application of these criteria by the algorithm. The remaining 56% of 

difference were attributed to Phase 2 and caused by modifications made by experts. 

Uncertainty, both in ecological data and in the application of qualitative criteria to 

address uncertainty in ecological data, appears to be responsible for non-repeatability in 

nearly half of all cases of vertebrate species I examined.  

Modifications to species’ risk designations by consideration of qualitative criteria 

and expert opinion affected 92 (25%) of all vertebrate species analyzed. The application 

of qualitative criteria resulted in different risk designations from those indicated by 

quantitative data alone, supporting assertions that COSEWIC designations are not highly 

repeatable (Andelman et al. 2004; Lukey and Crawford 2009), because of the influence 

of expert opinion. Reliance on expert opinion to this extent is perhaps necessary when the 

data available are uncertain or when a decision needs to be made based on limited data. 

However, empirical methods to deal with ecological uncertainty may improve the 
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repeatability of the process by enhancing the understanding of how and why expert 

opinion was used.   

Some differences between predicted and observed designations, for example, may 

result from expert discussions regarding the appropriateness of the risk category 

suggested by quantitative criteria (Figure 1, criterion J). This step is subjective and there 

are no guidelines that describe what is meant by ‘appropriate’. Appropriateness, in this 

case, must refer to how well the available information fits the designation based on the 

expert opinion of the members. Notes taken from these discussions among experts are not 

automatically available to the public (Lukey & Crawford 2009) reducing the repeatability 

of the assessment process, thus inhibiting post hoc analysis and ultimately the 

repeatability of the qualitative phase that relies on expert opinion.  

 To what extent this effect of uncertainty is explained by COSEWIC’s mandated 

precautionary approach, however, is unclear. On the one hand, among 92 species whose 

final designations by COSEWIC were known to have been modified by the assessment 

committee from that indicated by quantitative data alone, greater uncertainty indeed was 

associated with an increased probability for the COSEWIC designation to be greater than 

that indicated by the algorithm. Most of these up-designations were from NR to SC, 

consistent with the purpose of the ‘Special Concern’ category, which is designed to 

include “species that are particularly sensitive to human activities or natural events but 

are not endangered or threatened” (COSEWIC 2012b). On the other hand, among the 71 

species whose COSEWIC-observed and algorithm-predicted designations also differed, 

but were not known to be modified post-quantitatively, greater uncertainty in ecological 
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data was associated with a tendency for COSEWIC to down-designate species relative to 

the designation indicated by the data alone.  

 For those 71 species, the criterion that most often triggered COSEWIC’s final risk 

designation was D, ‘Very Small or Restricted Total Canadian Population’. More of these 

species were down designated by COSEWIC relative to the designation indicated by the 

algorithm. The quantitative data under D amounted to three variables, the number of 

mature individuals (TNM), an index of the area of occupancy (IAO) and the number of 

locations (LC). Most often the algorithm was triggered by data that met the threatened 

(TH) threshold for LC ≤ 5. In these cases of differences, either COSEWIC intentionally 

did not apply this threshold or it was mistakenly omitted, leading to down-designations 

by COSEWIC relative to the algorithm-generated risk designation.  The majority of these 

cases (31 of 71, 44%) occurred among marine and freshwater fish, where 20 of 31 (65%) 

technical summaries reported a single, continuous location. This result suggests that the 

COSEWIC definition for ‘location’ is not broadly applicable to all taxonomic groups and 

the way in which COSEWIC deals with this is not well communicated. Nuances like this 

contribute to the uncertainty in the application of COSEWIC qualitative criteria as it is 

not clear when and why COSEWIC experts decide to apply, omit or modify quantitative 

information based on taxonomic appropriateness.  

Uncertainty may substantially affect how scarce conservation resources are 

allocated. The consequential actions taken by the Canadian Government from COSEWIC 

risk recommendations differ according to the risk category a species is assigned to and 

uncertainty has now been shown to affect final risk designations for 44% of species’ 

assessments. Threatened (TH) and endangered (EN) recommendations can result in 
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species amendments to Schedule 1 of SARA triggering automatic prohibitions, protection 

of critical habitat, and the allotment of scarce conservation resources to begin a Recovery 

Strategy. Conversely, a recommendation of not at risk (NR) is a recommendation that the 

species not be provided with protective measures at all. Special concern (SC) leads to a 

recommendation that the species receive some degree of management. Legal 

consequences are particularly troublesome when species are up-designated by COSEWIC 

from either NR or SC to either TH or EN, or down-designated from TH or EN to SC or 

NR as occurred for 52 (32%) species of the 163 species that differed. Fifteen species 

were predicted to be either SC or NR but were observed at TH or EN, while 37 species 

were predicted at TH or EN but observed at SC or NR.  

 Taxonomic level of assessment could have influenced the difference between 

algorithm-predicted and COSEWIC-observed designations. Lukey and Crawford (2009) 

used a previous version of the algorithm and reported that a significant relationship was 

found between taxonomic level of assessment (either species-level or Designatable Units 

(DUs) below the species-level), and consistency between algorithm output and 

COSEWIC designations. In this relationship algorithm-predicted risk designations for 

DUs were less likely to exhibit consistency to COSEWIC-observed risk designations 

compared to species. However, in this sample of 374, approximately half were species 

and half were DUs. Some hypotheses could be derived from this relationship between 

taxonomic level and agreement between predicted and observed risk designations.  For 

example, perhaps reduced agreement for DUs is a function of uncertainty because data 

quantity and quality is dependent on study unit size. Perhaps the delineation of species 

into smaller units improves the quantity and quality of information available for some 
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DUs while reduced it for other DUs. Consequently then, some DUs within a biological 

species will exhibit a higher degree of uncertainty, whereas this may not be true for 

specie-level assessments.  

Two methods for addressing uncertainty have been proposed in scientific 

literature, involving the characterization of uncertainty in ecological data/information as 

probabilities (Lukey et al. 2011), and assigning probability to the overall risk designation 

assigned (Akçakaya 2000; Lukey & Crawford 2009). A Bayesian belief network (BBN) 

prototype has been proposed for use in species’ risk assessments (Nantel 2010). The use 

of a BBN could improve the repeatability and integrity of the COSEWIC protocol 

without any fundamental changes to the assessment criteria.  By necessity, Phase 2 

discussions among experts are a critical and important component of the assessment 

process. While this cannot be automated, use of strict and automated methods elsewhere 

in the assessment process could quantitatively designate risk designations that then form 

the basis of expert discussions. If explicitly incorporated, uncertainty characterized by the 

BBN, or similar methods, may help to explain qualitative modifications and improve the 

transparency of the COSEWIC process. Should a dispute about the status of a species 

occur, achieving these two goals also ensures that all assessment methods are defensible.  
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FIGURES & TABLES 
	  
Table 1: Frequency of quantitative criteria (A-F) triggering differences between algorithm-predicted and COSEWIC-observed risk 
designations among 71 species for which there were differences in threat status attributed to quantitative Phase 1. A G-test indicates 
that the taxonomic groupings below significantly (p < 0.01) differ in their frequency of criteria responsible for triggering the 
discrepancy between the algorithm and the COSEWIC-observed risk designations. In some species/DUs multiple criteria differed 
between predicted and observed increasing 71 species/DUs to 85 cases of differences. Differences in designations were most often 
triggered by criterion D for fish species, and criterion B for herptiles.  
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Figure 1: Schematic of a decision-making algorithm used to predict species’ risk status based on quantitative criteria from Phase 1 
(criteria A-E and F) using data from technical summaries in COSEWIC status reports. While COSEWIC assessments generally use 
qualitative Phase 2 (criteria G-J), the algorithm was not programmed to incorporate the way expert opinion is captured in collaborative 
decision-making. NR = Not at Risk, SC = Special Concern, TH = Threatened, and EN = Endangered. 
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Figure 2: (A) Algorithm-predicted versus COSEWIC-observed risk designations for 374 
vertebrate species assessed between 2001 and 2012. (B) Differences between algorithm-
predicted and COSEWIC-observed attributed to differences in the application of the 
quantitative criteria (Phase 1, criteria A-F, Figure 1) yet not explained by COSEWIC 
within status reports. (C) Differences between algorithm-predicted and COSEWIC-
observed that were post-quantitatively modified by COSEWIC in Phase 2 (criteria G-J, 
Figure 1) and explained in the literature within species’ status reports. (D) Unexplained 
differences attributed to Phase 1 quantitative criteria, as in B, according to vertebrate 
taxonomic groups. Endangered (EN), threatened (TH), special concern (SC), not at risk 
(NR).  
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Figure 3: Average percent of uncertainty (UEI) per vertebrate taxonomic group and per COSEWIC quantitative criteria (A - F, n = 
374). UEI = the number of unknown or unreported values for ecological variables out of a possible 34 used in the quantitative 
assessment of risk.  
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Figure 4: The effect of uncertainty (UEI = # of unknown variables out of 34 possible) on 
the probability that COSEWIC up-or down-designated species’ risk designations relative 
to that predicted by a decision-making algorithm that generated designations based on 
quantitative criteria alone. (A) For species where the differences in designations were not 
accounted for in status reports (n = 71) and attributed to differences in the application of 
Phase 1. (B) As in A, by taxon. Note that only probability of up-designation is graphed 
and the probability of down-designation is the reciprocal. (C) For species where 
differences between algorithm-predicted and COSEWIC-observed designations were 
accounted for in status reports (n = 92) and attributed to Phase 2 modifications.  
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EPILOGUE 
 

 A post hoc analysis of this magnitude has never been conducted on COSEWIC 

decision-making, risk assessment procedures and the effect of uncertainty. The results of 

these investigations may provide a basis for COSEWIC modifications to assessment 

procedures, specifically including empirical methods to deal with (1) taxonomic entities 

for risk assessment and (2) ecological uncertainty. If explicit decision-making methods 

are adopted to deal with these two key issues, COSEWIC’s risk assignment protocol 

could set a new international standard. 

  The results of Chapter 1 are novel and could prove useful for improving the 

repeatability and transparency, and therefore the reliability and defensibility, of DU-level 

assessments and subsequent designations. Presently, the overarching criterion for 

recognizing DUs is based in the fact that “a single threat status does not reflect the 

probability of extinction of the species”. However, COSEWIC’s protocol for defining 

DUs does not, in fact, take into account the probability of extinction of the whole species, 

nor the rest of the species in the absence of proposed DUs. My risk-based, empirical 

method to evaluate the evolutionary significance of proposed DUs addresses this 

deficiency. Further, among the 151 DUs included in this analysis, only 43 qualified under 

my risk-based approach, 11 of them did not actually qualify under COSEWIC’s own 

criteria. In these cases, my approach confirmed DU designations that were otherwise 

‘false positives’.  

Chapter 2 expanded on, and relied heavily upon an algorithm developed by Lukey 

and Crawford’s (2009). However, this chapter is also novel insofar as it disentangles the 
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effect of uncertainty on final risk designations into effects that originate from uncertainty 

in ecological information and effects that are due to uncertainty in the application of 

expert knowledge in the face of former. Previous to my research, there was no empirical 

evidence of (1) either the magnitude or direction of these effects; (2) whether they 

interacted; or (3) varied by taxa among COSEWIC subcommittees. With respect to (1) 

up- and down-designations resulting from application of expert knowledge were evenly 

distributed and mostly limited to a modification of one risk category relative to a risk 

category suggested by ecological data alone. With respect to (2) there was an interaction 

between ecological uncertainty and application of expert knowledge but the effect of data 

quantity on whether species were up- or down-designated was counter-intuitively 

opposite in assessments where disparities between the data and the final designation had 

been accounted for in status reports (Phase 2 modifications) versus those that had not 

been accounted for (Phase 1 modifications). Finally, with respect to (3) this pattern did 

not vary greatly among vertebrate taxa considered but taxon sample sizes were low and 

may require further investigation. As for DU designations, my results here also suggest 

that current COSEWIC protocols for applying expert knowledge may be at some risk of 

indefensibility, given that they are not as transparent and repeatable as they might 

otherwise be. COSEWIC and similar species risk assessment protocols now have the 

opportunity to incorporate explicit methods to deal with ecological uncertainty, such as 

the Bayesian Belief Network proposed by Nantel (2010).  

 As noted by Lukey and Crawford (2009), DU-level risk designations, rather than 

species-level assessments, were more consistent with risk designations predicted by the 

algorithm. This may suggest that DU-level assessments may be less affected by 
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ecological uncertainty than are species-level assessments. This seemed to be the case 

with harvested species wherein smaller managed sub-populations had greater and more 

dependable ecological data than did the combined demographic population used for risk 

assessment.  In fact, ‘ecological uncertainty’, as estimated by the number of 34 variables 

for which data were not available, DUs averaged 8 compared to 9 for whole species 

(from 154 and 178 DUs and species, respectively). Regardless of the level of uncertainty 

in ecological information I recommend that COSEWIC apply an empirical method for 

delineating species into designatable sub-specific units so as to improve the rigour of the 

assessment process. Introducing an empirical precondition such as that tested here may 

aid in improving the consistency, repeatability and defensibility of the risk assessments 

that follow. Given that species risk ranking protcols are derived from international 

methods but applied at finer geographic scales, introducing a precondition for evaluting 

the validity of assessment units, such as DUs, may have benefits beyond risk assessments 

conducted by COSEWIC within Canada.  
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Quantitative risk criteria (A-E) used by The Committee on the Status of Endangered Wildlife in Canada 
(COSEWIC) to evaluate extinction or extirpation risk for assessed species or designatable units. Taken 
from the 2011 COSEWIC Operations and Procedures manual (COSEWIC 2012). These criteria and 
additional assessment guidelines are available online at 
http://www.cosewic.gc.ca/eng/sct0/assessment_process_e.cfm#tbl2. 
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Table 2. COSEWIC quantitative criteria and guidelines for the status assessment 
of wildlife species. 
 
COSEWIC’s revised criteria to guide the status assessment of wildlife species.  These 
were in use by COSEWIC by November 2001, and are based on the revised IUCN Red 
List categories (IUCN 20011).  Some minor changes to definitions were made in 2011 to 
make COSEWIC criteria more consistent with IUCN criteria. An earlier version of the 
quantitative criteria was used by COSEWIC from October 1999 to May 2001 
(http://www.cosewic.gc.ca/eng/sct0/original_criteria_e.cfm). For definitions of terms, see 
COSEWIC’s Glossary of Definitions and Abbreviations (Appendix C). 
 
Indicator Endangered Threatened 

A. Decline in Total Number of Mature Individuals   

A1.  An observed, estimated, inferred or suspected reduction in total number of 
mature individuals over the last 10 years or 3 generations, whichever is the 
longer, where the causes of the reduction are: clearly reversible and 
understood and ceased, based on (and specifying) any of the following: 

Reduction of ��
70% 

Reduction of ��
50% 

(a)  direct observation   

(b) an index of abundance appropriate to the taxon   

(c) a decline in index of area of occupancy, extent of occurrence and/or quality 
of habitat 

  

(d) actual or potential levels of exploitation   

(e)  the effects of introduced taxa, hybridization, pathogens, pollutants, 
competitors or parasites. 

  

A2. An observed, estimated, inferred or suspected reduction in total number of 
mature individuals over the last 10 years or 3 generations, whichever is the 
longer, where the reduction or its causes may not have ceased or may not be 
understood or may not be reversible, based on (and specifying) any of (a) to 
(e) under A1. 

Reduction of ��
50% 

Reduction of ��
30% 

A3. A reduction in total number of mature individuals, projected or suspected to be 
met within the next 10 years or 3 generations, whichever is the longer (up to a 
maximum of 100 years), based on (and specifying) any of (b) to (e) under A1. 

Reduction of ��
50% 

Reduction of ��
30% 

A4. An observed, estimated, inferred, projected or suspected reduction in total 
number of mature individuals over any 10 year or 3 generation period, 
whichever is longer (up to a maximum of 100 years in the future), where the 
time period must include both the past and the future, and where the reduction 
or its causes may not have ceased or may not be understood or may not be 
reversible, based on (and specifying) any of (a) to (e) under A1. 

Reduction of ��
50% 

Reduction of ��
30% 

 
                                                 
1 IUCN (2001). IUCN Red List Categories and Criteria: Version 3.1. IUCN Species Survival 
Commission. IUCN, Gland, Switzerland and Cambridge, U.K. 
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Indicator Endangered Threatened 

 

B. Small Distribution Range and Decline or Fluctuation 

B1.  Extent of occurrence estimated to be 
 
and/or 

< 5,000 km² < 20,000 km² 

B2. Index of area of occupancy estimated to be  < 500 km² < 2,000 km² 

and (for either B1 or B2) estimates indicating at least two of a–c:   

a.  Severely fragmented or known to exist at: ����ORFDWLRQV �����ORFDWLRQV 

b.  Continuing decline, observed, inferred or projected, in any of (i) extent of 
occurrence, (ii) index of area of occupancy, (iii) area, extent and/or quality 
of habitat, (iv) number of locations or subpopulations, (v) number of mature 
individuals. 

  

c.  Extreme fluctuations in any of (i) extent of occurrence, (ii) index of area of 
occupancy, (iii) number of locations or subpopulations, (iv) number of 
mature individuals. 

  

C. Small and Declining Number of Mature Individuals   

C. Total number of mature individuals estimated to be:  
 
and one of either C1 or C2: 

 <2,500  
 

< 10,000  

 C1. An estimated continuing decline in total number of mature  individuals of 
at least: 
 
  

20% within  
5 years or two 
generations,  
whichever is 

longer, up to a 
maximum of 100 

years in the 
future 

 

10% within 10 
years or three 
generations, 
whichever is 

longer, up to a 
maximum of 100 

years in the 
future 

 
or 

 

C2.  A continuing decline, observed, projected, or inferred, in numbers of mature 
individuals  
 
and at least one of the following: 

  

 a.(i) No subpopulation estimated to contain 
 

 or  

> 250 mature 
individuals 

> 1000 mature 
individuals 

 a.(ii) one subpopulation has 
 
 or 

������RI�DOO�
mature 

individuals 

100% of all 
mature 

individuals 

 b. There are extreme fluctuations in number of mature individuals.   
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  10 

 
Indicator Endangered Threatened 

D. Very Small or Restricted Total Canadian Population   

D.  Total number of mature individuals very small or restricted in the form of either of 
the following: 

  

 D1. Population estimated to have 
 
      or 

< 250 mature 
individuals 

< 1000 mature 
individuals 

D2.  For threatened only: Canadian population with a very restricted index of 
area of occupancy (typically < 20 km²) or number of locations (typically � 
5) such that it is prone to the effects of human activities or stochastic 
events within a very short time period (1-2 generations) in an uncertain 
future, and is thus capable of becoming endangered or extinct in a very 
short time period. 

Does not  
apply 

Index of area of 
occupancy  
< 20 km² 

 
or 

��5 locations 

   

E. Quantitative Analysis   

E. Quantitative analysis (population projections) showing the probability of 
extinction or extirpation in the wild is at least 
 
 
 

20% within 20 
years or 5 

generations,  
whichever is 

longer, up to a 
maximum of 100 

years 

10% within 100 
years 

 
Special Concern: 

  

those wildlife species that are particularly sensitive to human activities or natural events but are not endangered or threatened wildlife 
species. 

Wildlife species may be classified as being of Special Concern if:   
(a) the wildlife species has declined to a level of abundance at which its persistence is increasingly threatened by genetic, 

demographic or environmental stochasticity, but the decline is not  sufficient to qualify the wildlife species as Threatened; or 
(b) the wildlife species may become Threatened if factors suspected of negatively influencing the persistence of the wildlife 

species are neither reversed nor managed with demonstrable effectiveness; or 
(c) the wildlife species is near to qualifying, under any criterion, for Threatened status; or 
(d) the wildlife species qualifies for Threatened status but there is clear indication of rescue effect from extra-limital 

subpopulations. 
 
Examples of reasons why a wildlife species may qualify for “Special Concern”: 
 
x a wildlife species that is particularly susceptible to a catastrophic event (e.g., a seabird population near an oil tanker route); or 
x a wildlife species with very restricted habitat or food requirements for which a threat to that habitat or food supply has been identified 

(e.g., a bird that forages primarily in old-growth forest, a plant that grows primarily on undisturbed sand dunes, a fish that spawns 
primarily in estuaries, a snake that feeds primarily on a crayfish whose habitat is threatened by siltation; or 

x a recovering wildlife species no longer considered to be Threatened or Endangered but not yet clearly secure. 
 
Examples of reasons why a wildlife species may not qualify for “Special Concern”:  
 
x a wildlife species existing at low density in the absence of recognized threat (e.g., a large predatory animal defending a large home 

range or territory); or 
x a wildlife species existing at low density that does not qualify for Threatened status for which there is a clear indication of rescue 

effect. 
 
Guidelines for use of Extinct or Extirpated 
 
A wildlife species may be assessed as extinct or extirpated from Canada if: 
x there exists no remaining habitat for the wildlife species and there have been no records of the wildlife species despite recent 

surveys; or 
x 50 years have passed since the last credible record of the wildlife species, despite surveys in the interim; or 
x there is sufficient information to document that no individuals of the wildlife species remain alive. 
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Ecological Variable Name Abbrev. Protocol for summing DU-variables into SW or SR    

Population Decline PD yes no unknown
If PD is occuring for ≥ 20% of the population, as determined  
by TNM (or by IAO if TNM is not available) for all units 
within the species, than PD = yes.  

Reduction Time PD-RT present (1) future (2) past (3) Value associated with PD if applicable.
Reduction Reversible RR yes no unknown Value associated with PD if applicable.
Reduction Understood RU yes no unknown Value associated with PD if applicable.
Reduction Ceased RC yes no unknown Value associated with PD if applicable.

Percent Decline %DC value (%) unknown
Value associated with PD if applicable. If more than one value: 
(%DC)TNM1 + (%DC)TNM2 + … (%DC)TNMN / TNM1 + 
TNM2 + … TNMN

Extent of Occurance EO value (sq. km) unknown Summed* across DUs

Index of Area of Occupancy IAO value (sq. km) unknown Summed* across DUs

Known Number of Current 
Locations LC value unknown Summed across DUs

Severly Fragmented SF yes no unknown If SF is true for ≥ 20% of the population as determined, first by 
TNM if available, then by IAO, than SF = yes.

Continuing Decline (in any of EO, 
IAO, TNM, NP, or HA) CD yes no unknown Taken as yes if true for any unit of the species. 

Continuing Decline of Mature 
Individuals CD-MI yes no unknown

Taken as yes if true for portion of SW or SR, except in the case 
were a delcine in one DU is countered by an increase in mature 
individuals from another DU of greater or equivalent size 
(defined by % TNM or IAO).

Extreme Fluctuations (in any of 
EO, IAO, TNM, NP, or HA) EF yes no unknown Taken as yes if true for any portion of SW or SR. 

Extreme Fluctuations in Mature 
Individuals EF-MI yes no unknown Taken as yes if true for any portion of SW or SR. 

Total Number Mature Individuals TNM value unknown Summed across DUs
Continued Rate of Decline (EN) RD-EN yes no unknown Values determined for %DC are used.
Continued Rate of Decline (TH) RD-TH yes no unknown Values determined for %DC are used.
Pop. Structure - Mature Individ. 
(EN) PS-EN yes no unknown Yes if no single DU estimated to contain >1000 mature 

individuals. 

Algorithm Input
(yes = 1, no = 0, unknown = -1)

Appendix II. Protocol to combine values of ecological variables from COSEWIC status report for Designatable Units (DUs) into single sets of 34 
ecological variables, representing species-level assessment, for algorithm input.  
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Pop. Structure - Mature Individ. 
(TH) PS-TH yes no unknown Yes if no single DU estimated to contain >250 mature 

individuals. 
Pop. Structure - % Mature Individ. 
(EN) OP-EN yes no unknown Yes if one single DU estimated to contain 100% of the mature 

individuals. 
Pop. Structure - % Mature Individ. 
(TH) OP-TH yes no unknown Yes if one single DU estimated to contain 95% of the mature 

individuals. 
Quantitative Anlaysis QA yes no unknown Yes if provided, and if QA applies to ≥ 20% of SW or SR.
Extra-Regional Population ER-P yes no Taken as yes if true for any portion of SW or SR. 
Extra-Regional Population Risk 
Status ER-R 'at risk'         

(1)
'not at risk' 

(0) unknown Taken as yes if true for any portion of SW or SR. 

Migration from Extra-Regional 
Population IM yes no unknown Taken as yes if true for any portion of SW or SR. 

Adaptability of Migrants AD yes no unknown Taken as yes if true for any portion of SW or SR. 
Suitability of Available Habitat SH yes no unknown Taken as yes if true for any portion of SW or SR. 
Likelihood of Rescue RS yes no unknown Taken as yes if true for any portion of SW or SR. 

* EO and IAO are summed with the understanding that for some species, EO and IAO may overlap across DUs. Therefore, analysis of SW and SR are 
most accurate when DU ranges do not overlap. 
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Appendix III: List of COSEWIC-assessed vertebrate species that had assigned risk designations that differed from designations predicted by our algorithm and 
for which, COSEWIC provided some explanation for qualitative modifications made during species assessment discussions. 

Designation

Taxon Genus Species Common Name DU Name COSEW
IC

 

Algo
rit

hm 

           Description of possible cause of discrepancy between algorithm-predicted 
and COSEWIC-observed risk designations. 

Amphibian Anaxyrus boreas Toad, Western SC NR "This species has suffered population declines and population extirpations, at least one 
of which is well documented." (COSEWIC 2002)

Ascaphus truei Frog, Coastal 
Tailed SC NR

"... Specialized habitat requirements, life history characteristics that include low 
reproductive potential, and patchy distribution make the frogs particularly vulnerable to 
human activities and climate change." (COSEWIC 2011) 

Lithobates pipiens Frog, Northern 
Leopard

Western Boreal 
population SC NR

"This species remains widespread but has experienced a considerable contraction of 
range and the loss of populations in the past, particularly in the west. This has been 
accompanied by increased isolation of remaining populations, which fluctuate widely in 
size, with some showing signs of recovery. ..." (COSEWIC 2009)

Plethodon idahoensis Salamander, Coeur 
d'Alene SC NR

"… This species’ highly specialized habitat requirements and life history increase its 
vulnerability to habitat disturbance and fragmentation. Road construction and small-
scale hydro development are potential threats." (COSEWIC 2007) 

Rana aurora Frog, Red-legged SC NR
"... Populations of this species, and other amphibian species that require extensive 
habitat, are inherently vulnerable to habitat fragmentation which can be expected to 
exacerbate isolation effects and local extinctions." (COSEWIC 2004)

Bird Aegolius acadicus Owl, Northern Saw-
whet

brooksi 
subspecies TH EN

"Met criterion for Endangered, C2a(ii), with its small population and projected habitat 
loss, but designated as Threatened, C2a(ii), because of the presence of substantial 
protected areas." (COSEWIC 2006)

Ammodramus bairdii Sparrow, Baird's SC NR
"... Evidence of long-term population declines, coupled with ongoing threats to habitat, 
are the primary reasons for elevating the status of this species from Not at Risk to 
Special Concern." (COSEWIC 2012)

Anthus spragueii Pipit, Sprague's TH NR
"Does not meet any of the criteria, but designated Threatened because of a substantial 
decline in the population since the late 1960's and a projected loss and fragmentation of 
habitat likely to affect this area sensitive grassland specialist." (COSEWIC 2010)

Ardea herodias Heron, Great Blue fannini 
subspecies SC NR

"... There is evidence of declines in productivity and it is unclear whether the population 
is stable or declining. …" (COSEWIC 2008)                                                                          
"May meet Threatened C1 if Christmas Bird Count trends are used to predict future 
declines." (COSEWIC 2008)

Asio flammeus Owl, Short-eared SC NR
"This owl has suffered a continuing population decline over the past 40 years, including 
a loss of 23% in the last decade alone. … This species nearly meets the criteria for 
Threatened status." (COSEWIC 2008)

Bucephala islandica Goldeneye, 
Barrow's 

Eastern 
population SC NR

"… The population is small, but has been relatively stable over the last 10 years. 
Despite recent improvements in protection, threats from loss and degradation of 
forested habitats, in particular, are ongoing." (COSEWIC 2011)

Calcarius mccownii Longspur, 
McCown's SC NR "This species has experienced a severe population decline since the late 1960s. This 

trend appears, however, to have slowed in the past decade. …" (COSEWIC 2006) 

Calidris canutus Knot, Red islandica 
subspecies SC NR "... This subspecies has declined by 17% over the last three generations (15 years)…." 

(COSEWIC 2007) 

Contopus cooperi Flycatcher, Olive-
sided TH NR

"Does not strictly meet any of the criteria, but assessed as Threatened because of a 79% 
decline from 1968 to 2006, a 29% decline since 1996, and because there is no evidence 
that the decline has ceased." (COSEWIC 2007)
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Coturnicops noveboracensis Rail, Yellow SC NR

Relatively little is known about this small, secretive rail. ... The species is close to 
meeting some criteria for Threatened status because of its relatively small population 
size, compressed wintering range, ongoing threats to breeding and wintering wetland 
habitats, and evidence for local declines in several parts of its breeding range." 
(COSEWIC 2009)

Euphagus carolinus Blackbird, Rusty SC NR
"... The species has experienced a severe decline that appears to be ongoing, albeit at a 
slower rate. There is no evidence to suggest that this trend will be reversed. Known 
threats occur primarily on the winter range, …in the United States." (COSEWIC 2006) 

Falco peregrinus Falcon, Peregrine pealei subspecies SC TH
"Met criteria for Endangered, D1, but designated Special Concern because of increasing 
population size, potential for rescue, and because a significant portion of the population 
breeds in protected areas." (COSEWIC 2007)

peregrinus Falcon, Peregrine anatum/tundrius 
subspecies SC NR

"Continental populations of this species have shown continuing increases in population 
size since the 1970s up to near historical numbers. Population thresholds for 
downlisting have been achieved for both the tundrius and anatum subspecies. …" 
(COSEWIC 2007)  

Numenius americanus Curlew, Long-
billed SC NR

"...  Limited survey evidence suggests that the population has not changed significantly 
over the last 10 years, but there is anecdotal evidence suggesting regional declines. ..." 
(COSEWIC 2011)

Phoebastria nigripes Albatross, Black-
footed SC NR

"... Black-footed Albatross numbers declined at one of two major colonies in the 1990s, 
but the population seems generally stable. Some population models have predicted 
serious declines, while others predict stable populations. …" (COSEWIC 2007)

Podiceps auritus Grebe, Horned Western 
population SC NR "... It has experienced both long-term and short-term declines and there is no evidence 

to suggest that this trend will be reversed in the near future. …" (COSEWIC 2009)

Synthliboramphus antiquus Murrelet, Ancient SC NR
"This is a ground nesting seabird threatened by mammalian predators that have been 
introduced to its breeding islands. Predators have been removed from some islands but 
populations have not increased as a result. …" (COSEWIC 2004)

Vermivora chrysoptera Warbler, Golden-
winged TH EN

"Met criterion for Endangered, A2be, but designated Threatened because the species is 
still widespread, shows the ability to maintain small pure populations within the Blue-
winged Warbler range, is still expanding in Manitoba, and is thus not in imminent 
danger of extinction. ..." (COSEWIC 2006) 

Freshwater 
Fish Acipenser brevirostrum Sturgeon, 

Shortnose SC EN

"Met criterion for Threatened, D2, but designated Special Concern because there are no 
immediate threats." (COSEWIC 2005)

fulvescens Sturgeon, Lake

Great Lakes 
Upper St. 
Lawrence 
populations

TH EN

"Meets criteria for Endangered A2abcd, but designated Threatened A2abcd because a 
quarter of the populations have been lost, more than half of the remaining populations 
are either stable or recovering’’ (COSEWIC 2006)

fulvescens Sturgeon, Lake
Southern Hudson 
Bay - James Bay 
populations

SC NR

"There are limited population data available for populations ... declines in habitat and 
possibly abundance for some population components related to exploitation and the 
multitude of dams. …" (COSEWIC 2006)

medirostris Sturgeon, Green SC NR
"The number of individuals in Canadian waters is unknown, but is undoubtedly not 
large. This species is globally at risk and is of concern in Canada because of 
exploitation and habitat loss due to damming of rivers." (COSEWIC 2004)
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Cottus confusus Sculpin, Shorthead SC NR

"... It is sedentary as an adult, making it particularly susceptible to habitat loss and 
degradation from water flow alteration, drought, and pollution. It occurs at a small 
number of locations and there is a continuing decline in habitat quality. A change from 
Threatened (2001) to Special Concern reflects an increase (to 13) in the estimated 
number of locations." (COSEWIC 2010)

hubbsi Sculpin, Columbia SC NR

"... endemic to the Columbia River basin where it has a small geographic distribution. It 
is a bottom-dwelling and sedentary fish as an adult, making it particularly susceptible to 
declines in habitat area and quality from drought and changes in water flow. It is close 
to meeting Threatened status owing to its small geographic range, relatively few 
locations and ongoing declines in habitat quality." (COSEWIC 2010)

sp. Sculpin, Rocky 
Mountain

Western slopes 
population SC NR

"This small freshwater fish is restricted to a small number of locations (nine) within the 
Flathead River basin in southeastern British Columbia. It is sedentary as an adult and is 
particularly susceptible to habitat degradation from road building and associated use." 
(COSEWIC 2010) 

Fundulus diaphanus Killifish, Banded Newfoundland 
populations SC NR

"... Newfoundland populations have a very limited area of occupancy. The possibility of 
range expansion is limited by steep gradients and impassable rapids and/or falls. Habitat 
degradation resulting from proposed logging would negatively impact populations in 
some areas." (COSEWIC 2003)

notatus Topminnow, 
Blackstripe SC NR

"... found in a single river system across approximately ten locations in southwestern 
Ontario. Its habitat has been degraded owing to urbanization, industrialization, intensive 
agricultural activity, and removal of streamside vegetation. ...if its habitat quality 
declines further it could become threatened." (COSEWIC 2001)

Ichthyomyzon  unicuspis Lamprey, Silver 

Great Lakes 
Upper St. 
Lawrence 
populations

SC NR

"… susceptible to lampricide treatments that target invasive Sea Lamprey. There are 
also several other ongoing threats from small dams, habitat alterations, and pollution 
from herbicide treatments." (COSEWIC 2011)

fossor Lamprey, Northern 
Brook

Great Lakes 
Upper St. 
Lawrence 
populations

SC NR

"… about 50% of the streams it is known to inhabit are subjected to ongoing chemical 
treatment for sea lamprey control which causes mortality to its larval stage. However, in 
untreated streams, the species is still abundant." (COSEWIC 2007)

Minytrema melanops Sucker, Spotted SC NR

"This freshwater fish species is restricted to southwestern Ontario. The greatest threat to 
this species is habitat degradation through increased erosion and turbidity. The species 
is also at risk in Pennsylvania but not at risk in Michigan (where it is S3-vulnerable), 
making rescue effect moderate at best." (COSEWIC 2005)

Morone saxatilis Bass, Striped Bay of Funday 
population TH EN

"Met criteria for Endangered, A2bc, but designated Threatened, A2bc; D2, because the 
one remaining spawning population does not appear to be at imminent risk." 
(COSEWIC 2004)

saxatilis Bass, Striped
Southern Gulf of 
St. Lawrence 
population

TH EN
"Met criteria for Endangered, B2ac(iv), but designated as Threatened, B2ac(iv); D2, 
because of the high degree of resilience evident in recent spawner abundance 
estimates."    (COSEWIC 2004)

Myoxocephalus thompsonii Sculpin, 
Deepwater

Great Lakes - 
Western St. 
Lawrence 
populations

SC NR

"… Populations have been exterminated in 2 lakes in Quebec due to eutrophication of 
these lakes, and may be in decline in Lake Huron, possibly in relation to the 
introduction of zebra mussel." (COSEWIC 2006)
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Oncorhynchus clarkii lewisi Trout, Westslope 
Cutthroat

British Columbia 
population SC NR

"Populations are stressed by hybridization and competition with introduced species. 
Furthermore, expanding urban development, agricultural activities and resource-based 
industries are expected to lead to additional stresses associated with habitat loss and 
degradation, as well as increased exploitation. It should be noted that this assessment 
includes only genetically pure, native populations of the species occurring within their 
historical range ..." (COSEWIC 2006)

Percina copelandi Darter, Channel TH EN
"Met criteria for Endangered, B2ab(iii,iv), but the species has been newly discovered in 
ten rivers over the last ten years, and therefore there is no apparent risk of extinction. 
…" (COSEWIC 2002)

Salvelinus malma malma Dolly Varden Western Arctic 
populations SC NR

"... very limited area of occupancy associated with a relatively small (17) number of 
locations that are key for spawning and overwintering. Aboriginal Traditional 
Knowledge suggests declines in some populations, and the small area and number of 
key habitats make the species particularly susceptible both to point source (e.g., 
overexploitation, stochastic events) and broader-scale events (e.g., climate change) that 
may eliminate or degrade habitats." (COSEWIC 2010)

Marine Fish Amblyraja radiata Skate, Thorny SC NR
"… Thus, while the species as a whole does not meet the criteria for a Threatened 
status, declines and range contractions in the south are causes for concern." (COSEWIC 
2012)

Anarhichas minor Wolffish, Spotted TH EN
"Met criteria for Endangered, A1b+2d, but because the species is still relatively 
widespread and therefore exists in considerable numbers, a status of Threatened was 
considered more appropriate." (COSEWIC 2001)

denticulatus Wolffish, Northern TH EN
"Met criteria for Endangered, A1b+2d, but because the species is still relatively 
widespread and therefore exists in considerable numbers, a status of Threatened was 
considered more appropriate." (COSEWIC 2001)

Brosme brosme Cusk TH EN
"Met criterion for Endangered, A2b, but designated Threatened because the species 
occurs over a wide area, exists in good numbers, and conservation measures have been 
initiated." (COSEWIC 2003)

Galeorhinus galeus Tope SC NR
"... The ongoing fishery mortality, the lack of a management plan for Canadian bycatch, 
and the long generation time and low fecundity suggest cause for concern." (COSEWIC 
2007)

Hexanchus griseus Shark, Bluntnose 
Sixgill SC NR

"... The present population size and abundance trends are not known.  The only 
available abundance index, encounter rates with immature sharks at a shallow site in the 
Strait of Georgia, has decreased significantly (>90%) in the last five years.  This index 
is not likely representative of the overall abundance trend because only immature sharks 
are encountered and the site is shallow relative to the preferred depth range.  ... Because 
of its late age of maturity (18-35 yr for females), it is likely susceptible to overfishing 
even at low levels of mortality. ..." (COSEWIC 2007)

Hippoglossoides platessoides Plaice, American Maritime 
population TH EN "Met criteria for Endangered, A2b, but designated Threatened, A2b, because of large, 

stable area of occurrence and large remaining number of adults." (COSEWIC 2009)

platessoides Plaice, American
Newfoundland 
and Labrador 
population

TH EN

"Met criteria for Endangered, A2b, but designated Threatened, A2b, because the 
distribution has remained stable, and the present level of abundance appears to be such 
that it is unlikely that there is a 20% chance of extinction within 5 generations (80 yrs)." 
(COSEWIC 2009)

Leucoraja ocellata Skate, Winter Eastern Scotian 
Shelf population TH EN

"Met criterion for Endangered, A4b, but designated Threatened because the population 
is not at imminent risk of extirpation." (COSEWIC 2005)
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ocellata Skate, Winter

Georges Bank-
Western Scotian 
Shelf-Bay of 
Fundy 
population

SC NR

"The species possesses life history characteristics that increase vulnerability to 
exploitation, that reduce rate of recovery, and that increase the risk of extinction. These 
characteristics include delayed age at maturity, long generation time, low fecundity, and 
consequently slow population growth rate. The area of occupancy of this species has 
been stable. Estimates of population status on Georges Bank show no discernible trend 
over time. ..." (COSEWIC 2005)

Macrourus berglax Grenadier, 
Roughhead SC NR

"... The species is of concern because of late maturation, lack of evidence of return of 
adults to shallower depths with return to environmental conditions prevailing prior to 
the 1980s, a probable decline in abundance in the 1980s and 1990s, and the lack of a 
management plan for directed and incidental harvest." (COSEWIC 2007)

Malacoraja senta Skate, Smooth
Laurentian-
Scotian 
population

SC NR

"... Trends vary among regions within this large DU, but overall numbers have likely 
been increasing in recent years. However, on the Scotian Shelf, which used to be the 
centre of abundance for this species, both abundance and area of occupancy have 
declined steeply since the 1970s, and numbers remain low. It is not clear what has 
caused the trends to differ among areas. ... There have been recent increases in natural 
mortality of adults in the southern Gulf of St. Lawrence." (COSEWIC 2012)

Oncorhynchus tshawytscha Salmon, Chinook Okanagan 
population TH EN "Met criteria for Endangered, D1, but designated Threatened because of the rescue 

effect. Met criteria for Threatened: D1+2." (COSEWIC 2006) 

Salmo salar Salmon, Atlantic

Gaspe-Southern 
Gulf of St. 
Lawrence 
population

SC NR

"... Small (one-sea- winter) and large (multi-sea-winter) fish have both declined over the 
last 3 generations, approximately 34% and 19%, respectively, for a net decline of all 
mature individuals of about 28%. This recent 3 generation decline represents a 
continuation of a decline extending back at least to the 1980s. The number of mature 
individuals remains over 100,000; however, the majority spawn in a single major river 
system, the Miramichi, in New Brunswick. ..." (COSEWIC 2010)

salar Salmon, Atlantic
Inner St. 
Lawrence 
population

SC NR

"... Small (one-sea-winter) and large (multi-sea-winter) fish have both remained 
approximately stable in abundance over the last 3 generations. The small size of the 
population, about 5,000 individuals in 2008, is of concern. The rivers in this area are 
close to the largest urban areas in Quebec and the population has undergone a large 
historical decline due to loss of habitat. As is the case for most populations of the 
species, poor marine survival related to substantial but incompletely understood 
changes in marine ecosystems is a concern." (COSEWIC 2010)

salar Salmon, Atlantic
Quebec Eastern 
North Shore 
population

SC NR

"May meet Threatened C1; population is approximately 5,000 individuals and a 
combined analysis of small and large salmon suggests a 14% decline over the last 3 
generations; however, small and large salmon show opposing trends, and large salmon 
have increased 51%." (COSEWIC 2010)

salar Salmon, Atlantic
Quebec Western 
North Shore 
population

SC NR

"... Small (one- sea-winter) and large (multi-sea-winter) fish have both declined over the 
last 3 generations, approximately 34% and 20%, respectively, for a net decline of all 
mature individuals of about 24%. As is the case for most populations of the species, 
poor marine survival related to substantial but incompletely understood changes in 
marine ecosystems is a concern." (COSEWIC 2010)

Squalus acanthias Dogfish, Spiny Atlantic 
population SC NR

"... The species remains relatively abundant in Canadian waters, but low fecundity, long 
generation time (23 years), uncertainty regarding abundance of mature females, and 
demonstrated vulnerability to overfishing in adjacent U.S. waters are causes for 
concern." (COSEWIC 2010)

suckleyi Dogfish, North 
Pacific Spiny SC NR

"... The species remains relatively abundant in Canadian waters, but low fecundity, long 
generation time (51 years), uncertainty regarding trends in abundance of mature 
individuals, reduction in size composition, and demonstrated vulnerability to 
overfishing are causes for concern." (COSEWIC 2011)
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Marine 
Mammal Balaena mysticetus Whale, Bowhead

Bering-Chukchi-
Beaufort 
population

SC NR

"...  In the absence of commercial whaling, this population has been recovering and was 
estimated at 10,400 in 2001. Nevertheless, it is not yet clearly secure because of its life 
history (e.g. long generation time, very low natural growth rate) and the possible 
impacts of habitat changes. There is uncertainty about how bowheads will respond to 
the rapid changes in their habitat due to climate change and increasing human activities 
such as shipping and oil exploration in high latitudes. Such habitat changes have already 
begun to occur and will intensify over the next 100 years. In view of the species’ life 
history, it is important that hunting continue to be monitored and managed to ensure 
against over-harvest." (COSEWIC 2009)

mysticetus Whale, Bowhead
Eastern-Canada-
West Greenland 
population

SC NR

"...  In spite of the increase [since commercial whaling ceased], the population is not yet 
clearly secure because of its life history (e.g. long generation time, very low natural 
growth rate). Additionally, there is uncertainty about how bowheads will respond to the 
rapid changes in their habitat due to climate change and increasing human activities 
such as shipping and oil exploration in high latitudes. Such habitat changes have already 
begun to occur and will intensify over the next 100 years. In view of the species’ life 
history, it is important that hunting continue to be monitored and managed to ensure 
against over-harvest." (COSEWIC 2009)

Balaenoptera physalus Whale, Fin Atlantic 
population SC NR

" ...sightings remain relatively common off Atlantic Canada and they have not been 
hunted since 1971. The current abundance and level of depletion compared with pre-
whaling numbers are uncertain. The whales face a number of current threats including 
ship strikes and entanglement in fishing gear, but none is believed to seriously threaten 
the population." (COSEWIC 2005)

Delphinapterus leucas Whale, Beluga
Eastern High 
Arctic/Baffin 
Bay population

SC NR
"… It is heavily hunted in west Greenland. However, most of the population winters in 
Baffin Bay and the high Arctic where it is not hunted. Hunting pressure in Canadian 
waters is low in summer." (COSEWIC 2004)

leucas Whale, Beluga Western Hudson 
Bay population SC NR

"The population appears to be relatively abundant, although it has not been surveyed for 
15 years and may consist of more than one population. The population is subject to 
substantial removals by hunting in parts of its range, and is potentially threatened by 
shipping and hydroelectric dams." (COSEWIC 2004)

Eschrichtius robustus Whale, Grey
Eastern North 
Pacific 
population

SC NR

"... Most of the population passes along the BC coastline, and some individuals 
repeatedly spend the entire summer feeding in BC (about 80). The population increased 
by 2.5% per year following the cessation of whaling, and peaked, within the range of 
pre-exploitation estimates, at about 27,000 animals in 1998. The extent of recovery of 
the summer resident group is unknown. However, over one-third of the population died 
from 1998 to 2002 (possibly due to a lack of food in Alaska). Birth rates, survival rates 
and other indicators suggest that the decline has ceased and that the population is stable 
or increasing since 2002. ..." (COSEWIC 2004)

Eumetopias jubatus Sea Lion, Stellar SC TH "Met criterion for Threatened, D2, but designated Special Concern because the 
population is increasing and there is a possible rescue effect." (COSEWIC 2003)

Hyperoodon ampullatus Whale, Northern 
Bottlenose

Davis Strait-
Baffin Bay-
Labrador Sea 
population

SC NR

"The population is of Special Concern for the following reasons: (1) numbers were 
likely reduced by whaling in the late 1960s and early 1970s when 818 whales were 
taken; (2) trends in population size since then are uncertain but survey sighting rates 
have been low; and (3) threats from fishery interactions are documented and ongoing. 
There is no abundance estimate. ..." (COSEWIC 2011)

Megaptera novaeangliae Whale, Humpback North Pacific 
population SC NR "Although this recovering population is no longer considered to be Threatened, it is not 

yet secure. …" (COSEWIC 2011)
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Mesoplodon bidens Whale, Sowerby's 
Beaked SC NR

"... Little is known about its biology, fine-scaled distribution, and abundance. It belongs 
to a family of whales (Ziphiidae) in which acute exposure to intense sounds (especially 
from military sonar, but also from seismic operations) has led to serious injury and 
mortality. Seismic operations are currently widespread and military activities involving 
the use of mid- and low-frequency sonar likely occur at least occasionally in the habitat 
of this species off Canada’s East Coast. Although there is no direct evidence that such 
sound sources have affected this species, there is strong evidence for lethal effects on 
individuals of related species. Thus there is reasonable cause for concern about the 
potential effects on individuals of this species. The potential population-level impacts of 
this type of mortality are unknown." (COSEWIC 2006)

Monodon monoceros Narwhal SC NR

"The Baffin Bay population appears to be large (~45,000), although there is uncertainty 
about numbers, trends, life history parameters, and levels of sustainable hunting. There 
is similar uncertainty about the much smaller Hudson Bay population (~2,100 mature 
individuals). ... Potential effects of changes in ice coverage caused by climate trends are 
unknown. The Hudson Bay population could decline by 30% in 30 years if hunting is 
not closely regulated. Similarly, the Baffin Bay population could be affected if hunting 
in Greenland is not effectively managed. ..." (COSEWIC 2004)

Odobenus rosmarus 
rosmarus Walrus, Atlantic SC NR

"… population size and structure are poorly known. Observations from the late 1930s to 
the present suggest that numbers declined significantly, but the rate of decline cannot be 
quantified and it is unknown whether the decline is continuing. ... It is not known if 
current exploitation rates are sustainable. …" (COSEWIC 2006)

Orcinus  orca Whale, Killer
Northeast Pacific 
northern resident 
population

TH EN

"Met criterion for Endangered, D1, but designated Threatened, D1, because of the 
recent and apparently ongoing increase in mature individuals." (COSEWIC 2008)

orca Whale, Killer
Northeast Pacific 
offshore 
population

TH EN
"Met criterion for Endangered, D1, but designated Threatened, D1, because the 
population appears to be stable and threats do not appear to be currently severe enough 
to be negatively affecting the population." (COSEWIC 2008)

orca Whale, Killer
Northeast Pacific 
transient 
population

TH EN

"Met criterion for Endangered, D1, but designated Threatened, D1, because total 
abundance has increased since the 1970's." (COSEWIC 2081)

Phocoena phocoena Porpoise, Harbour
Northwest 
Atlantic 
population

SC NR

"... Although the population remains abundant, the particular susceptibility of harbour 
porpoises to bycatch in fishing gear represents an incipient threat. Given that, the lack 
of good abundance information in some parts of the range and the lack of porpoise 
bycatch monitoring and mitigation in many of the relevant fisheries are reasons for 
concern." (COSEWIC 2006)

phocoena Porpoise, Harbour Pacific 
population SC NR

"They appear to be particularly sensitive to human activities, and are prone to becoming 
entrapped and killed in fishing nets. They are a short lived shy species that are now 
rarely seen at the highly developed areas of Victoria and Haro Strait. …" (COSEWIC 
2003)

Reptile Charina bottae Boa, Rubber SC NR

"Although this species may be widespread in British Columbia its status is difficult to 
determine because the species is cryptic. ...Because the species’ abundance is poorly 
documented, it could qualify as Data Deficient, but the species’ life history traits – low 
reproductive rate, delayed age at maturity and extended longevity, make it sensitive to 
human activity. ..." (COSEWIC 2003)
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Chelydra serpentina Turtle, Snapping SC NR

"Although this species is widespread and still somewhat abundant, its life history (late 
maturity, great longevity, low recruitment, lack of density-dependent responses), and its 
dependence on long warm summers to complete incubation successfully make it 
unusually susceptible to anthropogenic threats. ..." (COSEWIC 2008) 

Crotalus oreganus Rattlesnake, 
Western TH EN

"Met criteria for Endangered, B2ab(i,ii,iii,v), but designated Threatened, B2ab(i,ii,iii,v); 
C1+2a(i); D2, because the population is still widespread although sparse." (COSEWIC 
2004)

Graptemys geographica Turtle, Northern 
Map SC NR

"There have been no quantitative or long-term studies of this species in Canada and, 
therefore, there is little evidence of recent range contraction or local extirpation of the 
species. However, the long-lived life history with delayed age of maturity and numerous 
potential threats to this species and habitat suggest a significant susceptibility to 
population decline. ..." (COSEWIC 2002)

Lampropeltis triangulum Milksnake SC NR

"... The Milksnake is subject to high levels of road kill and is still deliberately killed 
because of its resemblance to venomous species. Currently, there is only anecdotal 
information on this species' biology in Canada, with no quantitative data on life history 
and demographic measures and no quantitative data on abundance or trends in 
abundance." (COSEWIC 2002)

Plestiodon fasciatus Skink, Five-lined
Great Lakes / St. 
Lawrence 
population

SC NR
"… Increasing development in the species’ range will make populations more isolated 
and more susceptible to stochastic events on small sites." (COSEWIC 2007)

Thamnophis sauritus Ribbonsnake, 
Eastern

Great Lakes 
population SC NR "There are few quantitative data on ribbonsnakes in Ontario where this species suffers 

from extreme loss of its wetland habitats. …" (COSEWIC 2002)

Terrestrial 
Mammal Aplodontia rufa Beaver, Mountain SC NR

"The range of this species in Canada has contracted by 29% in the last 50 years and 
expansion into new habitat is constrained by large rivers. Within its range, habitat loss 
from urban development continues, and soil compaction caused by heavy machinery 
limits the use of otherwise suitable habitat. Climate change may further affect this 
species..." (COSEWIC 2012)

Canis lycaon Wolf, Eastern Grey SC NR
"... Although there is no evidence of decline in either number or geographic range over 
the last 20 years, it may be undergoing hybridization with coyotes, possibly exacerbated 
by habitat changes and high levels of harvesting. …" (COSEWIC 2001)

Ochotona collaris Pika, Collared SC NR
"... A demonstrated sensitivity to climate variability, coupled with poor dispersal ability 
and the naturally fragmented nature of its populations, heightens the vulnerability of 
this small mammal to climate change. …" (COSEWIC 2011)

Rangifer tarandus Caribou, Woodland
Northern 
Mountain 
population

SC NR

"... Most of the population of over 35,000 adults appears stable but is particularly 
dependent on conservation actions, such as management plans. Two of 39 herds within 
this population are declining and may be at risk from changing predator-prey 
relationships and greater motor vehicle access." (COSEWIC 2002)

Scalopus aquaticus Mole, Eastern SC NR

"... It has a restricted and fragmented distribution, but lack of adequate monitoring effort 
and quantification of threats underline the uncertainty of its conservation status. 
Although there is some evidence of decline, one third of the species’ habitat is relatively 
secure in the park. ..." (COSEWIC 2010)
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Sylvilagus nuttallii Cottontail, Nuttall's nuttallii 
subspecies SC NR

This rabbit was first recorded in Canada about 70 years ago and has since increased its 
range in the Okanagan, where it may have reached the maximum possible extent of its 
distribution. Remaining rabbit habitat in the Okanagan is less than 8000 hectares, 
increasingly fragmented, and continues to be lost to urbanization and agriculture. The 
total population size, based on available habitat, is probably less than 3500 individuals. 
Rescue potential from Washington is minimal because of the declining availability of 
habitat. There are substantial uncertainties about the current area of occupancy, which 
may have declined over the last few decades as habitat has been lost. (COSEWIC 2006)

Urocyon cinereoargenteus Fox, Grey TH EN "Met criterion for Endangered, D1, but due to rescue effect was designated Threatened." 
(COSEWIC 2002)

Ursus arctos Bear, Grizzly Western 
population SC NR

"... It is highly sensitive to human disturbance and is subject to high mortality risk in 
areas of human activity and where roads create access. Population estimates in much of 
the range are highly uncertain... While there is no evidence of a decline in the overall 
population during the past 20 years, ... a number of populations in the southern extent of 
its range in Alberta and southern BC are known to be declining and there are concerns 
about unsustainable mortality rates there and in parts of Yukon. There is strong evidence 
of genetic fragmentation in the southern parts of its range where some populations are 
increasingly isolated and subject to demographic stochasticity. Their poor condition in 
some parts of the range, combined with their naturally low reproductive rates and 
increasing pressures of resource extraction and cumulative impacts in currently intact 
parts of the range, heighten concern for this species if such pressures are not 
successfully reversed." (COSEWIC 2012)

83



Appendix IV: List of COSEWIC-assessed vertebrate species that had assigned risk designations that differed from designations predicted by our algorithm and 
for which, COSEWIC did not provide any explanation for qualitative modifications made during species assessment discussions. 

Designation

Taxon Genus Species Common Name DU Name COSEW
IC

 

Algo
rit

hm 

           Description of possible cause of discrepancy between algorithm-predicted 
and COSEWIC-observed risk designations. 

Amphibian Anaxyrus cognatus Toad, Great Plains SC TH

Algorithm predicted TH under criterion B; Index of Area of Occupancy < 2000 sq. 
km., decline in habitat and extreme fluctuations of mature individuals. Technical 
summary reported: "likely decline [of habitat]", and "yes, but size of fluctuations are 
unknown" for extreme fluctuations of mature individuals. (COSEWIC 2010)

Pseudacris triseriata Frog, Western 
Chorus

Carolinian 
population NR TH

Algorithm predicted EN under criterion B; Index of Area of Occupancy < 2000 sq. 
km. extreme fluctuations of mature individuals and "probably" severly fragmented. 
(COSEWIC 2008) 

Bird Buteo regalis Hawk, Ferruginous TH EN

"Meets Threatened A2b because of a known 64% decline over 3 generations in 
Alberta can be inferred to translate into at least a 30% decline throughout the 
Canadian range in the absence of trend data from Saskatchewan." (COSEWIC 2008) 
The algorithm used 64% based off of "64% over 3 generations in Alberta... similar 
trend in MB, no suitable data available from SK".

Calcarius ornatus Longspur, Chestnut-
collared TH EN

The technical summary reports, "59% reduction (see notes)" the notes indicate "59% 
decline over 10 years, based on combined survey analysis from the Breeding Bird 
Survey and Grassland Bird Monitoring program. The trend estimate from this analysis 
is relatively imprecise, but analyses suggest there is a high probability that the decline 
is more than 30% over the last 10 years. This is supported by declines from other 
surveys that range from 35% to 63% over the same period." (COSEWIC 2009). The 
algorithm used 59% under criterion A, whereas COSEWIC used 30%. 

Chaetura pelagica Swift, Chimney TH NR
Did not meet criterion A2c TH-threshold of ≥ 30% population decline for which it 
was designeted by COSEWIC. Decline was reported at "28% over last 3 generations." 
(COSEWIC 2007)

Charadrius melodus 
circumcinctus

Plover 
circumcinctus 
subspecies, Piping

EN NR

The information applied to criterion E by COSEWIC was not explicitly stated within 
the technical summary or literature of the status report. 

Dendroica kirtlandii Warbler, Kirtland's EN TH

Difference attributed to a discrepancy between information provided in the species' 
status report and COSEWIC's interpretation of rescue potential. The status report 
states, "Is rescue from outside populations likely? Yes, populations in Michigan could 
provide source", while the reason for designation states "...there is no evidence of 
rescue for the Canadian population."(COSEWIC 2008) To be consistent, only values 
provided in the technical summary are used in the algorithm. 

Empidonax virescens Flycatcher, 
Acadian EN TH

Algorithm and COSEWIC designated under criterion D1(EN), however, the algorithm 
modified the overall designation from EN to TH because all rescue criteria were met 
in criterion F. 
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Histrionicus histrionicus Duck, Harlequin Eastern 
population SC TH

The technical summary reports 4 known locations with a note indicating that there are 
"many more specific wintering locations within these [4] extant sites." (COSEWIC 
2001). The algorithm used 4 locations by default, although it is not certain how the 
number of locations was deduced in this case. See how 'locations' are defined at:  
http://www.cosewic.gc.ca/pdf/Assessment_process_and_criteria_e.pdf; Table 6. 
COSEWIC definitions associated with quantitative criteria.

Megascops kennicottii 
kennicottii

Screech-Owl 
kennicottii 
subspecies, 
Western

TH NR

From the status report "[Projected or suspected] percent [reduction or increase] in 
total number of mature individuals over the next [10 years, or 3 generations] was 
reported as unknown" (COSEWIC 2012). Within the literature a past decline of ~20-
30% is reported from 1995 to 2010 although, 1) this is not 10 years or 3 generations 
[9 years], and 2) there was no indication that the decline would continue, defined as 
"...liable to continue unless remedial measures are taken" (COSEWIC 2012), 
therefore the algorithm used unknown [-1] as input. COSEWIC must have inferred a 
continuing decline of >10% within 10 years or 3 generations based on this 
information. 

Melanerpes lewis Woodpecker, 
Lewis's TH EN

Algorithm predicted EN under criterion C because total number of mature individuals 
is fewer than 2500, there is a continuing decline in mature individuals, and one 
population has ≥ 95% of all mature individuals. The discrepency may be rooted in the 
interpretation of the term population. The total number of mature individuals is 
estimated to be "630-920" and no specific values were provided population-by-
population (COSEWIC 2010). Therefore, the algorithm took this to be a single 
population harbouring 100% of mature individuals.  

Otus flammeolus Owl, Flammulated SC EN

Algorithm predicted EN under criterion C; mature individuals < 2500, CD-mature 
individuals, and ≥95% of all mature individualsin one population. The discrepency is 
rooted in the interpretation of 'population'. The canadian breeding population was 
estimated to be 1200-2000 breeding adults, therextreme fluctuationsore the canadian 
population was assumed a single population harbouring 100% of mature individuals. 

Passerculus sandwichensis 
princeps

Sparrow princeps 
subspecies, 
Savannah 

SC EN

Algorithm predicted EN under criterion B because both the Extent of Occurence and 
Index of Area of Occupancy were below EN thresholds, occurs at only 1 location, and 
there is a continuing decline in habitat. For habitat the technical summary reports "No 
(breeding grounds) / Yes (wintering grounds)" which the algorithm took as yes for 
decline in habitat. Furthermore, the algorithm also predicted a TH designation under 
criterion D because this species' occurs at fewer than 5 location. Under either 
designation EN or TH, criterion B and D respectively, differs from that assigned by 
COSEWIC (SC). 

Patagioenas fasciata Pigeon, Band-
tailed SC TH

Algorithm assigned EN under criterion A, >50% decline over last 3 generation) and 
modified to EN to TH by the rescue criterion (F). COSEWIC only reports: "Estimated 
percent reduction in total number of mature individuals over the last 3 generations is 
88%" (COSEWIC 2008). 

Phoebastria albatrus Albatross, Short-
tailed TH EN

The technical summary states "614 in world, about 50 are estimated to use Canadian 
waters annually" (COSEWIC 2003). The algorithm took  mature individuals to be 50 
passing the threshold for criterion D1; mature individuals < 250. COSEWIC dextreme 
fluctuationsines Total Population as "The total number of mature individuals of a 
wildlife species in Canada."(COSEWIC 2012) where criterion D is 'Very Small or 
Restricted Total Population'. 

Protonotaria citrea Warbler, 
Prothonotary EN TH

In this case there was 100% consistency for criteria A, C and D all assigning an EN 
designation. However, the algorithm modified EN to TH using the rescue criterion (F) 
whereas COSEWIC did not. 
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Sturnella magna Meadowlark, 
Eastern TH NR

The technical summary reported, "29% decline" (COSEWIC 2011) which did not 
meet the 30% threshold for criterion A. COSEWIC designated using criterion A, 
>30% decline.

Tyto alba Owl, Barn Western 
population TH EN

COSEWIC: "Meets Threatened C2a(i) because population is inferred to be declining 
based upon habitat loss and does not contain more than 1000 mature individuals." 
(COSEWIC 2010) Algorithm: Meets C2a(ii): Continuing decline of mature 
individuals, and ≥95% of mature individuals in one population. The technical 
summary reports the number of populations as 1; therefore, 100% of mature 
individuals are in a single population. 

F. Fish Acipenser fulvescens Sturgeon, Lake
Lake of Woods - 
Rainy River 
populations

SC TH
Algorithm predicted TH under criterion D because the number of locations is fewer 
than 5, writen as "2+" in the technical summary of this species' status report. 
(COSEWIC 2006; Lukey and Crawford 2009)

Anguilla rostrata Eel, American TH EN

In the technical summary, values used for the application of criterion A were 
uncertain; "Unknown overall, but > 70% in some areas" the algorithm used 70% 
decline. The technical summary reports "Meets Threatened A2b, because declines in 
abundance of multiple indices over much of the range are inferred to exceed 30% over 
the past three generations (in some areas declines exceed 90% since 1972, about two 
generations)." (COSEWIC 2012)

Catostomus platyrhynchus Sucker, Mountain Pacific 
populations SC TH Algorithm assigned TH under criterion B; Index of Area of Occupancy < 2000 sq. 

km., < 10 locations, and extreme fluctuations. (COSEWIC 2010 )

Coregonus kiyi kiyi Kiyi, Upper Great 
Lakes SC EN

"The extirpation in lakes Huron and Michigan occurred more than three generations 
in the past. The remaining population in Lake Superior appears to be stable, and 
supports a small, regulated fishery. Other threats, such as the introduction of exotic 
species, which impacted populations in the lower lakes do not appear to be important 
in Lake Superior.’’ (COSEWIC 2005); Extirpated from 2 of 3 great lakes, therefore  
>50% reduction inferred from reduction of area in the past EN(A4c). (Lukey and 
Crawford 2009)

Cottus aleuticus Sculpin, 
Coastrange

Cultus 
population TH EN

Assigned EN by the algorithm under criterion B1 and B2 (extent of occurrence less 
than 5,000 sq. sq. km. and Index of Area of Occupancy less than 500 sq. km.). Also, 
assigned TH by the algorithm under criterion D and which is consistent with 
obsereved. (COSEWIC 2010)

spp. Sculpin, Rocky 
Mountain

Eastslope 
populations TH EN

Designated as TH under crition D by COSEWIC (COSEWIC 2005). Algorithm 
predicted TH under criterion D as well, but also EN under criterion B; Extent of 
Occurence and Index of Area of Occupancy  both below thresholds and occurs at 
fewer than 5 locations, with severe fragmentation and continuing decline.

Gasterosteus aculeatus
Stickleback, 
Paxton Lake 
Threespine

Limnetic EN TH

Designated by COSEWIC under criterion A3b, but technical summary does not 
indicate a percent decline (past, current, or future) and therefore was not predicted as 
either TH or EN by the algorithm. In addition, the algorithm predicted TH under 
criterion D because the Index of Area of Occupancy is < 20sq. km. and occurs ar 
fewer than 5 locations. 

Stickleback, 
Paxton Lake 
Threespine

Benthic EN TH

Designated by COSEWIC under criterion A3b, but technical summary does not 
indicate a percent decline (past, current, or future) and therextreme fluctuationsore 
was not predicted as either TH or EN by the algorithm. In addition, the algorithm 
predicted TH under criterion D because the Index of Area of Occupancy is < 20sq. 
km. and occurs ar fewer than 5 locations. 
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Stickleback, 
Vananda Creek 
Threespine

Benthic EN TH

Designated by COSEWIC under criterion A3b, but technical summary does not 
indicate a percent decline (past, current, or future) and therextreme fluctuationsore 
was not predicted as either TH or EN by the algorithm. In addition, the algorithm 
predicted TH under criterion D because the Index of Area of Occupancy is < 20sq. 
km. and occurs ar fewer than 5 locations. 

Stickleback, 
Vananda Creek 
Threespine

Limnetic EN TH

Designated by COSEWIC under criterion A3b, but technical summary does not 
indicate a percent decline (past, current, or future) and therextreme fluctuationsore 
was not predicted as either TH or EN by the algorithm. In addition, the algorithm 
predicted TH under criterion D because the Index of Area of Occupancy is < 20sq. 
km. and occurs ar fewer than 5 locations. 

Hybognathus placitis Minnow, Plains TH SC
Predicted as TH by the algorithm under criterion D then reduced to SC with the rescue 
criterion (F). COSEWIC also designated TH under criterion D, but did not apply the 
rescue criterion. 

Ictiobus cyprinellus Buffalo, Bigmouth

Great Lakes 
Upper St. 
Lawrence 
populations

NR TH

Predicted TH by algorithm under criterion D2, fewer than 5 locations. The technical 
summary reports 4 current known locations. However, under the reason for 
designation provided by COSEWIC, they report "... it has been found at 8 new 
locations since last assessed in 1989." To remain consistent in methods only values 
provided in the techincal summary are used in the algorithm. 

Saskatchewan-
Nelson River 
population

SC TH
Predicted as TH by algorithm under criterion D2; fewer than 5 locations.

Lepomis gulosus Warmouth SC TH

COSEWIC reports "Met criterion for Threatened, D2, but there is a possibility of a 
rescue extreme fluctuationsfect from neighbouring populations in the United States. 
Therextreme fluctuationsore, designated Special Concern." (COSEWIC 2005)  
Algorithm predicted that it met criterion D for TH, consistent with the COSEWIC 
designation, but also met criterion C for EN and modified the EN designation to TH 
in the rescue criterion (F). (Lukey and Crawford 2009)

Macrhybopsis storeriana Chub, Silver
Saskatchewan-
Nelson River 
population

NR SC
Predicted as TH under criterion D2; fewer than 5 locations. Also modified from TH to 
SC with  the rescue criterion (F). 

Moxostoma carinatum Redhorse, River SC EN
 "Met criterion B2 (AO of 178.5 < 500 sq. sq. km.) and a) for severely fragmented but 
no continuing decline or extreme fluctuations.’’ (Lukey and Crawford 2009; 
COSEWIC 2006)

Oncorhynchus clarkii lewisi Trout, Westslope 
Cutthroat

Alberta 
population TH EN

"Native populations have been reduced by almost 80% ... decline rate in the last 3 
generations is not known’’ (COSEWIC 2006); Loss of 213/274 locations. Qualified in 
the algorithm under A4c. (Lukey and Crawford 2009)

M. Fish Cetorhinus maximus Shark, Basking Atlantic 
population SC TH

Algorithm predicted TH under criterion D; fewer than 5 locations. Technical summary 
reporter "N/A" under number of current known locations (COSEWIC 2010). Since 
the algorithm needed to be a strict application to ecological information, and this 
species has a single continuous distribution, 1 location was used in the algorithm. 

Gadus morhua Cod, Atlantic Arctic Lakes 
population SC TH Algorithm predicted TH under criterion D; Index of Area of Occupancy < 20 sq. sq. 

km. and fewer than 5 locations. 
Hippoglossus hippoglossus Halibut, Atlantic NR TH Algorithm predicted TH under criterion D; fewer than 5 locations. 
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Prionace glauca Shark, Blue Atlantic 
population SC TH

Algorithm predicted TH under criterion D; fewer than 5 locations. Technical summary 
reporter "widespread, non-localized" under number of current known locations 
(COSEWIC 2010). Since the algorithm needed to be a strict application to ecological 
information, and this species has a single continuous distribution, 1 location was used 
in the algorithm. 

Salmo salar Salmon, Atlantic Anticosti Island 
population EN TH

The technical summary provides the following information in regards to population 
decline (past, future and present): "Estimated percent decline in total number of 
mature individuals in 2007 versus 1993 (3 generations) = 40%" and "[Projected or 
suspected] percent [reduction or increase] in total number of mature individuals over 
the next [10 or 5 years, or 3 or 2 generations]. = unknown" (COSEWIC 2010). The 
algorithm took this as a PAST decline of greater than 30% and unknown continuing 
decline. Therextreme fluctuationsore the algorithm designated TH under criterion A.

salar Salmon, Atlantic
Eastern Cape 
Breton 
population

EN NR

A decline of 29% was reported for the past 3 generations which was applied to 
criterion C. The TS also reports [Projected or suspected] percent [reduction or 
increase] in total number of mature individuals over the next [10 or 5 years, or 3 or 2 
generations] as unknown. Crierion C requires a continuing decline, dextreme 
fluctuationsined as "...liable to continue unless remedial measures are taken." 
(COSEWIC 2012)

Sebastes maliger Rockfish, 
Quillback TH EN

Technical summary reports "Decline, not quantified overall; 50-75% since mature 
individualsd -1980s (less than 1 generation) in some indices" (COSEWIC 2009). 
COSEWIC designated under criterion A2bd. The algorithm used the mean percent 
(63%) and predicted EN. 

reedi Rockfish, 
Yellowmouth TH NR

Ecological information provided for the application of criterion A was considerable, 
but not clear or certain. The technical summary reports "Indications of decline in 
surveys with longest time series and in commercial CPUE, possibly substantial" 
(COSEWIC 2010). The algorithm used (-1) unknown for percent population decline 
and thus returned NR by dextreme fluctuationsault.  

ruberrimus Rockfish, 
Yelloweye

Pacific Ocean 
inside waters 
population

SC EN

Qualified for EN under criterion B1; Extent of Occurence < 5000 sq. sq. km., fewer 
than 5 locations, and continuing decline. The technical summary reported "Not 
Applicable" for number of locations, however, it is unclear what the protocol is for 
applying this variable to species such as fish with wide distributions and threats that 
affect the entire species range. To remain consistent, species with a continuous 
distribution were assigned a value of 1 for number of locations within the algorithm. 
This species was also predicted by the algorithm to have a TH designation under 
criterion D. 

ruberrimus Rockfish, 
Yelloweye

Pacific Ocean 
outside waters 
population

SC TH

Algorithm predicted TH under criterion D; fewer than 5 locations. Technical summary 
reporter "N/A" under number of current known locations (COSEWIC 2008). Since 
the algorithm needed to be a strict application to ecological information, and this 
species has a single continuous distribution, 1 location was used in the algorithm. 

crameri Rockfish, 
Darkblotched SC TH Algorithm predicted TH under criterion D; fewer than 5 locations. Technical summary 

reports "Continuous distribution" (COSEWIC 2009). 

fasciatus Redfish, Acadian Bonne Bay 
population SC TH

Algorithm predicted TH under criterion D; fewer than 5 locations. Technical summary 
reporter "N/A" under number of current known locations (COSEWIC 2010). Since 
the algorithm needed to be a strict application to ecological information, and this 
species has a single continuous distribution, 1 location was used in the algorithm. 

spp. type I Rockfish type I, 
Rougheye SC TH Algorithm predicted TH under criterion D; fewer than 5 locations. Technical summary 

reports "Continuous distribution" (COSEWIC 2007). 
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spp. type II Rockfish type II, 
Rougheye SC TH Algorithm predicted TH under criterion D; fewer than 5 locations. Technical summary 

reports "Continuous distribution" (COSEWIC 2007). 

Thaleichthys pacificus Eulachon
Nass/Skeena 
Rivers 
population

TH NR

The discrepency here is related to the value applied to criterion A. The status report 
indicated "[Observed, estimated, inferred, or suspected] percent [reduction or 
increase] in total number of mature individuals over the last [10 or 5 years, or 3 or 2 
generations],  One study reported no decline in the 3-generation window. Analysis of 
the CPUE data from the First Nations fisheries indicated a decline of 48% over 3 
generations. ..." (COSEWIC 2011) The algorithm dextreme fluctuationsaulted to 
unknown and thus could not apply TH or EN for this species under this crtierion. 
Based on the COSEWIC designation the 48% value must have been used for this 
criterion. 

M. Mammal Balaenoptera borealis Whale, Sei Pacific 
population EN TH COSEWIC designated EN under criteria A and D. The algorithm only predicted TH 

under B. 

physalus Whale, Fin Pacific 
population TH NR

Given the extent of whaling in the Northeast Pacific (the fin whale catch off British 
Columbia was in sharp decline when shore whaling ceased in 1967 after taking many 
thousand animals) as well as the low potential rate of increase, the population is likely 
to be less than 50% of its abundance 3 generations ago (A1d)." (COSEWIC 2005) 
Although this information was provided the percent decline reported in the technical 
summary was "unknown" and therextreme fluctuationsore could not be used in the 
algorithm.

Enhydra lutris Otter, Sea SC TH Algorithm predicted TH under criterion D; fewer than 5 locations. Technical summary 
reports 2 locations (COSEWIC 2007). 

Orcinus orca Whale, Killer

Northwest 
Atlantic / 
Eastern Arctic 
population

SC TH

Algorithm predicted TH under criterion D; fewer than 1000 mature individuals. 

Reptile Chrysemys picta bellii Turtle, Western 
Painted

Intermountain - 
Rocky Mountain 
population

SC EN

The discrepency here is related to the degree of uncertainty in the Severe 
Fragmentation variable. Taken as severely fragmented for  algorithm input, reported 
as: "Possibly. Certainly, fragmentation is increasing." in the techincal summary. 
Further, the section on the 'Applicability ofCcriteria' indicates that "Not applicable 
unless severely fragmented. Degree of fragmentation is unknown." (COSEWIC 2006)

Coluber constrictor 
mormon

Racer, Western 
Yellow-bellied

mormon 
subspecies SC EN

Predicted to be EN under criterion B: Index of Area of Occupancy < 500 sq. sq. km., 
continuing decline and severe fragmentation. The data in the technical summary is 
contradictory to what is stated in the section 'Applicability of the Criteria' which 
states, "Not applicable because there are more than 10 locations and there is no severe 
fragmentation." (COSEWIC 2004)

Dermochelys coriacea Sea Turtle, 
Leatherback

Atlantic 
population EN TH

Algorithm predicted TH under criterion D; number of locations fewer than 5, reported 
as 1. COSEWIC designated EN under criterion A. Note that the value usedby 
COSEWIC in criterion A rextreme fluctuationserred to the global population percent 
decline, including the pacific DU. Curiously, the global value was not also used for 
the assessment of the Pacific DU. (COSEWIC )

Pantherophis spiloides Ratsnake, Gray
Great Lakes / St. 
Lawrence 
population

TH EN
Algorithm predicted EN under B1a+b; Extent of Occurrence <5000 sq. sq. km., 
continuing decline, and severe fragmentation. (COSEWIC 2007)

Plestiodon skiltonianus Skink, Western SC EN Algorithm predicted EN under B1a+b; Extent of Occurrence <5000 sq. sq. km., 
continuing decline, and severe fragmentation. (COSEWIC )

Thamnophis sauritus Ribbonsnake, 
Eastern

Atlantic 
population TH EN Algorithm predicted EN under B1a+b; Extent of Occurrence <5000 sq. sq. km., 

continuing decline, and severe fragmentation. (COSEWIC 2002)
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T. Mammal Euderma maculatum Bat, Spotted SC TH

"The estimated Canadian population (< 1000 adults) met criterion D1 for Threatened, 
but the species was designated Special Concern because there is a possibility of 
rescue extreme fluctuationsfect from neighbouring populations in the United States. 
..." (COSEWIC 2004) Algorithm did not apply rescue modification to the TH 
designation assigned under criterion D because extant/outside populations are at risk.

Gulo gulo Wolverine Eastern 
population EN TH

The discrepency here is because COSEWIC took Total Number of Mature Individuals 
to be equal to zero (or near zero) and because this variable is unknown the algorithm 
used -1 for unknown. (COSEWIC )

Western 
population SC TH Algorithm predicted TH under criterion D; fewer than 5 locations. Technical summary 

reports 1 location (COSEWIC 2003). 

Microtus pinetorum Vole, Woodland SC EN

Predicted by algorithm as EN under criterion B: Index of Area of Occupancy < 500 
sq. sq. km., continuing decline and extreme fluctuations. The status report indicates 
that "May meet Endangered criteria for B2 (Index of Area of Occupancy < 500) if 
only known extant range is used but there is likely more suitable habitat. It does not 
meet any of sub-criteria a, b or c (severely fragmented, 5- 10 locations, continuing 
decline or fluctuations)."(COSEWIC 2010) However, this information is inconsistent 
with the data provided in the technical summary. 

Mustela erminea 
haidarum Ermine haidarum 

subspecies TH NR

COSEWIC designated under C2b (COSEWIC 2002). Considerable number of 
ecological variables listed as unknown. This species was likely designated into a risk 
category based on a qualitative assessment of the limature individualsted ecological 
information available. 

Rangifer tarandus caribou Caribou, Woodland Boreal 
population TH NR

Under criterion A the population trend was reported as "Unknown. Local population 
declines in Labrador of 75-80%. Also decreases in AB, SK" (COSEWIC ). The 
algorithm used 'unknown' and by dextreme fluctuationsault returned NR. 

Southern 
Mountain 
population

TH NR

Under criterion A the population trend was reported as "Ca. 40% decline in 150 yr" 
(COSEWIC 2002) this was inputted into the algorithm as 'unknown' due to the 
duration the estimate was provided for. Generation time was reported as 6.7 years and 
therextreme fluctuationsore this estimate was over far more than 3 generations. 

tarandus 
groenlandicus

Caribou, Barren-
Ground

Dolphin and 
Union 
population

SC TH
Algorithm predicted TH under criterion D; fewer than 5 locations. Technical summary 
reports 1 location (COSEWIC 2004). 

Reithrodontomys megalotis 
megalotis

Mouse, Western 
Harvest

Megalotis 
subspecies SC EN

This algorithm predicted EN under criterion B1 or B2 because the technical summary 
reported that the Extent of Occurence and the Index of Area of Occupancy wereboth  
below thresholds, the population was severly fragmented, and evidence for continuing 
decline and extreme fluctuations. The section of the stautus report titled "applicability 
of the criteria reads: "EO < 3,000 sq. sq. km.; AO < 110 sq. sq. km.. Close to meeting 
threatened B2ab but the population is not fragmented and there are greater than 10 
localities." (COSEWIC 2007) which is contradictor to the information within the 
techincal summary. 

Ursus maritimus Bear, Polar SC TH Algorithm predicted TH under criterion D; fewer than 5 locations. Technical summary 
reports 1 location (COSEWIC 2008). 

Vulpes velox Fox, Swift TH SC Predicted and observed as TH under criterion D but COSEWIC did not modify this 
due to rescue potential (criterion F). (COSEWIC 2009)
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COSEWIC risk status designation citation & ecological data 
citation, if different from the risk status citation 

Amphibian Acris blanchardi Frog, Blanchard's 
Cricket (a.k.a.: 
Northern Cricket 
Frog)

þ

RISK DESIGNATION: COSEWIC. 2001. COSEWIC assessment 
and update status report on the Northern Cricket Frog Acris crepitans 
in Canada. Committee on the Status of Endangered Wildlife in 
Canada. Ottawa. v + 14 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).
ECOLOGICAL DATA: Britton, D. 2001. COSEWIC update status 
report on the Northern Cricket Frog Acris crepitans in Canada in 
COSEWIC assessment and update status report on the Northern 
Cricket Frog Acris crepitans in Canada. Committee on the Status of 
Endangered Wildlife in Canada. Ottawa. 1-14 pp.

Amphibian Ambystoma gracile Salamander, 
Northwestern

COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Amphibian Ambystoma jeffersonianum Salamander, 
Jefferson

þ

COSEWIC. 2010. COSEWIC assessment and status report on the 
Jefferson Salamander Ambystoma jeffersonianum in Canada. 
Committee on the Status of Endangered Wildlife in Canada. Ottawa. 
xi + 38 pp. (www.sararegistry.gc.ca/status/status_e.cfm).

Amphibian Ambystoma macrodactylum Salamander, Long-
toed

þ

COSEWIC. 2006. (unpublished report). COSEWIC assessment and 
status report on the Long-toed Salamander Ambystoma 
macrodactylum in Canada. Committee on the Status of Endangered 
Wildlife in Canada. Ottawa. vii + 37 pp.

Amphibian Ambystoma texanum Salamander, Small-
mouthed

þ

RISK DESIGNATION: COSEWIC 2004. COSEWIC assessment 
and update status report on the small-mouthed salamander 
Ambystoma texanum in Canada. Committee on the Status of 
Endangered Wildlife in Canada. Ottawa. v + 20 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).
ECOLOGICAL DATA: Bogart, J.P., and L.E. Licht. 2004. Update 
COSEWIC status report on the small-mouthed salamander 
Ambystoma texanum in Canada in COSEWIC assessment and 
update status report on the small- mouthed salamander Ambystoma 
texanum in Canada. Committee on the Status of Endangered Wildlife 
in Canada. Ottawa. 1-20 pp.

Amphibian Ambystoma tigrinum Salamander, Tiger Prairie/Boreal 
populations

þ

COSEWIC. In Press. COSEWIC assessment and status report on the 
tiger salamander Ambystoma tigrinum in Canada. Committee on the 
Status of Endangered Wildlife in Canada, Ottawa. vii + 33 pp.

Appendix V. Citation information for species used in the analyses of chapter 1 and chapter 2. 
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Amphibian Ambystoma tigrinum Salamander, Tiger Southern 
Mountain 
population þ

COSEWIC. In Press. COSEWIC assessment and status report on the 
tiger salamander Ambystoma tigrinum in Canada. Committee on the 
Status of Endangered Wildlife in Canada, Ottawa. vii + 33 pp.

Amphibian Anaxyrus boreas Toad, Western Calling 
population

COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Amphibian Anaxyrus boreas Toad, Western Non-calling 
population

COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Amphibian Anaxyrus boreas Toad, Western

þ

RISK DESIGNATION: COSEWIC 2002. COSEWIC assessment 
and status report on the western toad Bufo boreas in Canada. 
Committee on the Status of Endangered Wildlife in Canada. Ottawa. 
vi + 31 pp.
ECOLOGICAL DATA: Wind, El and L.A. Dupuis. 2002. 
COSEWIC status report on the western toad Bufo boreas in Canada, 
in COSEWIC assessment and status report on the western toad Bufo 
boreas in Canada. Committee on the Status of Endangered Wildlife 
in Canada. Ottawa. 1-31 pp.

Amphibian Anaxyrus cognatus Toad, Great Plains

þ

COSEWIC. 2010. COSEWIC assessment and status report on the 
Great Plains Toad Anaxyrus cognatus in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. vi + 54 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm). 

Amphibian Anaxyrus fowleri Toad, Fowlers

þ

COSEWIC. 2010. COSEWIC assessment and status report on the 
Fowler’s Toad Anaxyrus fowleri in Canada. Committee on the Status 
of Endangered Wildlife in Canada. Ottawa. vii + 58 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm). 

Amphibian Ascaphus montanus Frog, Rocky 
Mountain Tailed

COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Amphibian Ascaphus truei Frog, Coastal Tailed

þ

COSEWIC. 2011. COSEWIC assessment and status report on the 
Coastal Tailed Frog Ascaphus truei in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. xii + 53 pp. 
(www.registrelep-sararegistry.gc.ca/default_e.cfm).

Amphibian Bufo hemiophrys Toad, Canadian

þ

RISK DESIGNATION: COSEWIC. 2003. (unpublished report). 
COSEWIC assessment and status report on the Canadian Toad Bufo 
hemiophrys in Canada. Committee on the Status of Endangered 
Wildlife in Canada. Ottawa. v+ 52 pp.
ECOLOGICAL DATA: Didiuk, A.B. 2003. (unpublished report). 
COSEWIC status report on the Canadian Toad Bufo hemiophrys in 
Canada in COSEWIC assessment and status report on the Canadian 
Toad Bufo hemiophrys in Canada.. Committee on the Status of 
Endangered Wildlife in Canada. Ottawa. 1-52 pp.
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Amphibian Desmognathus ochrophaeus Salamander, 
Allegheny Mountain 
Dusky

Carolinian 
populations

þ þ

COSEWIC 2007. COSEWIC assessment and update status report on 
the Allegheny Mountain Dusky Salamander Desmognathus 
ochrophaeus (Great Lakes/St. Lawrence population and Carolinian 
population) in Canada. Committee on the Status of Endangered 
Wildlife in Canada. Ottawa. viii + 32 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm). 

Amphibian Desmognathus ochrophaeus Salamander, 
Allegheny Mountain 
Dusky

Great Lakes / St. 
Lawrence 
populations

þ þ

COSEWIC 2007. COSEWIC assessment and update status report on 
the Allegheny Mountain Dusky Salamander Desmognathus 
ochrophaeus (Great Lakes/St. Lawrence population and Carolinian 
population) in Canada. Committee on the Status of Endangered 
Wildlife in Canada. Ottawa. viii + 32 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm). 

Amphibian Desmognathus fuscus Salamander, 
Northern Dusky

Carolinian 
populations

þ þ

COSEWIC. 2012. COSEWIC assessment and status report on the 
Northern Dusky Salamander Desmognathus fuscus in Canada. 
Committee on the Status of Endangered Wildlife in Canada. Ottawa. 
xiii + 56 pp. (www.registrelep-sararegistry.gc.ca/default_e.cfm). 

Amphibian Desmognathus fuscus Salamander, 
Northern Dusky

QC/NB 
populations

þ þ

COSEWIC. 2012. COSEWIC assessment and status report on the 
Northern Dusky Salamander Desmognathus fuscus in Canada. 
Committee on the Status of Endangered Wildlife in Canada. Ottawa. 
xiii + 56 pp. (www.registrelep-sararegistry.gc.ca/default_e.cfm). 

Amphibian Dicamptodon tenebrosus Salamander, Coastal 
Giant

þ

RISK DESIGNATION: COSEWIC In Press. COSEWIC 
assessment and update status report on the Coastal giant salamander 
Dicamptodon tenebrosus in Canada. Committee on the Status of 
Endangered Wildlife in Canada. Ottawa. vi + 37 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm)
ECOLOGICAL DATA: Ferguson, H.M. and B.E. Johnston. In 
Press.. Update COSEWIC status report on the Coastal giant 
salamander Dicamptodon tenebrosus in COSEWIC assessment and 
update status report on the Coastal giant salamander Dicamptodon 
tenebrosus in Canada . Committee on the Status of Endangered 
Wildlife in Canada. Ottawa. 1-37pp.

Amphibian Ensatina eschscholtzii Ensatina COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Amphibian Gyrinophilus porphyriticus Salamander, Spring Adirondack/Appa
lachian 
Population þ

COSEWIC. 2011. COSEWIC assessment and status report on the 
Spring Salamander, Adirondack / Appalachian and Carolinian 
populations Gyrinophilus porphyriticus in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. xiv + 52 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Amphibian Hemidactylium scutatum Salamander, Four-
toed 

COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 
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Amphibian Hyla chrysoscelis Treefrog, Cope's 
Grey

COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Amphibian Lithobates pipiens Frog, Northern 
Leopard

Eastern 
populations

þ þ

COSEWIC. 2009. COSEWIC assessment and update status report on 
the Northern Leopard Frog Lithobates pipiens, Rocky Mountain 
population, Western Boreal/Prairie populations and Eastern 
populations, in Canada. Committee on the Status of Endangered 
Wildlife in Canada. Ottawa. vii + 69 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Amphibian Lithobates pipiens Frog, Northern 
Leopard

Rocky Mountain 
population

þ þ

COSEWIC. 2009. COSEWIC assessment and update status report on 
the Northern Leopard Frog Lithobates pipiens, Rocky Mountain 
population, Western Boreal/Prairie populations and Eastern 
populations, in Canada. Committee on the Status of Endangered 
Wildlife in Canada. Ottawa. vii + 69 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Amphibian Lithobates pipiens Frog, Northern 
Leopard

Western 
Boreal/Prairie 
population

þ þ

COSEWIC. 2009. COSEWIC assessment and update status report on 
the Northern Leopard Frog Lithobates pipiens, Rocky Mountain 
population, Western Boreal/Prairie populations and Eastern 
populations, in Canada. Committee on the Status of Endangered 
Wildlife in Canada. Ottawa. vii + 69 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Amphibian Necturus maculosus Mudpuppy COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Amphibian Plethodon idahoensis Salamander, Coeur 
d'Alene

þ

COSEWIC. 2007. COSEWIC assessment and update status report on 
the Coeur d’Alene Salamander Plethodon idahoensis in Canada. 
Committee on the Status of Endangered Wildlife in Canada. Ottawa. 
vii + 21 pp. (www.sararegistry.gc.ca/status/status_e.cfm).

Amphibian Plethodon vehiculum Salamander, 
Western Red-backed þ

COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Amphibian Pseudacris triseriata Frog, Western 
Chorus

Carolinian 
population

þ þ

COSEWIC. 2008. COSEWIC assessment and update status report on 
the Western Chorus Frog Pseudacris triseriata Carolinian population 
and Great Lakes/St. Lawrence – Canadian Shield population in 
Canada. Committee on the Status of Endangered Wildlife in Canada. 
Ottawa. vii + 47 pp. (www.sararegistry.gc.ca/status/status_e.cfm). 

Amphibian Pseudacris triseriata Frog, Western 
Chorus

Great Lakes/St. 
Lawrence - 
Candian Shield 
populations þ þ

COSEWIC. 2008. COSEWIC assessment and update status report on 
the Western Chorus Frog Pseudacris triseriata Carolinian population 
and Great Lakes/St. Lawrence – Canadian Shield population in 
Canada. Committee on the Status of Endangered Wildlife in Canada. 
Ottawa. vii + 47 pp. (www.sararegistry.gc.ca/status/status_e.cfm).

Amphibian Rana luteiventris Frog, Columbia 
Spotted 

COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 94



Amphibian Rana palustris Frog, Pickerel COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Amphibian Rana pretiosa Frog, Oregon 
Spotted

þ

COSEWIC. 2011. COSEWIC assessment and status report on the 
Oregon Spotted Frog Rana pretiosa in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. xi + 47 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Amphibian Rana aurora Frog, Red-legged

þ

COSEWIC 2004. COSEWIC assessment and update status report on 
the Red-legged Frog Rana aurora in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. vi + 46 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Amphibian Spea intermontana Spadefoot, Great 
Basin þ

COSEWIC 2007. COSEWIC assessment and update status report on 
the Great Basin Spadefoot Spea intermontana in Canada. Committee 
on the Status of Endangered Wildlife in Canada. Ottawa.vii + 34 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).Amphibian Spea bombifrons Spadefoot, Plains

þ

RISK DESIGNATION: COSEWIC 2003 (unpublished report). 
COSEWIC assessment and status report on the Plains Spadefoot 
Spea bombifrons in Canada. Committee on the Status of Endangered 
Wildlife in Canada. Ottawa. v +40 pp.
ECOLOGICAL DATA: Didiuk, A.B. 2003. (unpublished report). 
COSEWIC status report on the Plains Spadefoot Spea bombifrons in 
Canada in COSEWIC assessment and status report on the Plains 
Spadefoot Spea bombifrons in Canada . Committee on the Status of 
Endangered Wildlife in Canada. Ottawa.
1-40 pp.

Bird Accipiter cooperii Hawk, Cooper's COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Bird Accipiter gentilis 
atricapillus

Goshawk 
atricapillus 
subspecies, 
Northern

COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Bird Accipiter gentilis laingi Goshawk, Northern laingi subspecies COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Bird Accipiter striatus Hawk, Sharp-
shinned

COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Bird Aegolius funereus Owl, Boreal COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Bird Aegolius acadicus Owl brooksi 
subspecies, 
Northern Saw-whet

brooksi 
subspecies

þ

COSEWIC 2006. COSEWIC assessment and status report on the 
Northern Saw-whet Owl brooksi subspecies Aegolius acadicus 
brooksi in Canada. Committee on the Status of Endangered Wildlife 
in Canada. Ottawa. vi + 23 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm)
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Bird Ammodramus henslowii Sparrow, Henslow's

þ

COSEWIC. 2011. COSEWIC assessment and status report on the 
Henslow's Sparrow Ammodramus henslowii in Canada. Committee 
on the Status of Endangered Wildlife in Canada. Ottawa. x + 37 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Bird Ammodramus bairdii Sparrow, Baird's

þ

COSEWIC. 2012. COSEWIC assessment and status report on the 
Baird’s Sparrow Ammodramus bairdii in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. x + 32 pp. 
(www.registrelep-sararegistry.gc.ca/default_e.cfm).

Bird Ammodramus nelsoni Sparrow, Nelson's 
Sharp-tailed

COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Bird Anthus spragueii Pipit, Sprague's

þ

COSEWIC. 2010. COSEWIC assessment and status report on the 
Sprague’s Pipit Anthus spragueii in Canada. Committee on the Status 
of Endangered Wildlife in Canada. Ottawa. ix + 34 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Bird Antrostomus vociferus Whip-poor-will

þ

COSEWIC. 2009. COSEWIC assessment and status report on the 
Whip-poor-will Caprimulgus vociferus in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. vi + 28 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Bird Aquila chrysaetos Eagle, Golden
COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Bird Ardea herodias Heron fannini 
subspecies, Great 
Blue

fannini subspecies

þ

COSEWIC. 2008. COSEWIC assessment and update status report on 
the Great Blue Heron fannini subspecies Ardea herodias fannini in 
Canada. Committee on the Status of Endangered Wildlife in Canada. 
Ottawa. vii + 39 pp. (www.sararegistry.gc.ca/status/status_e.cfm).

Bird Asio flammeus Owl, Short-eared

þ

COSEWIC. 2008. COSEWIC assessment and update status report on 
the Short-eared Owl Asio flammeus in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. vi + 24 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Bird Athene cunicularia Owl, Burrowing

þ

COSEWIC 2006. COSEWIC assessment and update status report on 
the Burrowing Owl Athene cunicularia in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. vii + 31 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Bird Brachyramphus marmoratus Murrelet, Marbled

þ

COSEWIC. 2012. COSEWIC assessment and status report on the 
Marbled Murrelet Brachyramphus marmoratus in Canada. 
Committee on the Status of Endangered Wildlife in Canada. Ottawa. 
xii + 82 pp. (www.registrelep-sararegistry.gc.ca/default_e.cfm).

Bird Bubo scandiaca Owl, Snowy COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 
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Bird Bucephala islandica Goldeneye, 
Barrow's

Eastern 
population

þ

STATUS DESIGNATION: COSEWIC. 2000. COSEWIC 
assessment and status report on the Barrow’s Goldeneye Bucephala 
islandica, Eastern population, in Canada. Committee on the Status of 
Endangered Wildlife in Canada. Ottawa. vii + 65 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).
ECOLOGICAL DATA: Robert, M., R. Benoit and J.-P.L Savard. 
2000. COSEWIC status report on the Barrow’s Goldeneye 
Bucephala islandica in Canada, in COSEWIC assessment and status 
report on the Barrow’s Goldeneye Bucephala islandica in Canada. 
Committee on the Status of Endangered Wildlife in Canada. Ottawa. 
1-65 pp.

Bird Buteo jamaicensis Hawk, Red-tailed COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Bird Buteo lagopus Hawk, Rough-
legged

COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Bird Buteo regalis Hawk, Ferruginous

þ

COSEWIC. 2008. COSEWIC assessment and update status report on 
the Ferruginous Hawk Buteo regalis in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. vii + 24 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Bird Buteo lineatus Hawk, Red-
shouldered

þ

COSEWIC 2006. COSEWIC assessment and update status report on 
the Red-shouldered Hawk Buteo lineatus in Canada. Committee on 
the Status of Endangered Wildlife in Canada. Ottawa.
vi + 27 pp. (www.sararegistry.gc.ca/status/status_e.cfm).

Bird Calcarius mccownii Longspur, 
McCown's

þ

COSEWIC 2006. COSEWIC assessment and status report on the 
McCown’s Longspur Calcarius mccownii in Canada. Committee on 
the Status of Endangered Wildlife in Canada. Ottawa. vi + 23 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Bird Calcarius ornatus Longspur, Chestnut-
collared

þ

COSEWIC. 2009. COSEWIC assessment and status report on the 
Chestnut-collared Longspur Calcarius ornatus in Canada. Committee 
on the Status of Endangered Wildlife in Canada. Ottawa. vi + 36 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Bird Calidris canutus islandica Knot islandica 
subspecies, Red

islandica 
subspecies

þ

COSEWIC 2007. COSEWIC assessment and status report on the 
Red Knot Calidris canutus in Canada. Committee on the Status of 
Endangered Wildlife in Canada. Ottawa. vii + 58 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm). 

Bird Calidris canutus roselaari 
type

Knot roselaari type, 
Red

roselaari type

þ

COSEWIC 2007. COSEWIC assessment and status report on the 
Red Knot Calidris canutus in Canada. Committee on the Status of 
Endangered Wildlife in Canada. Ottawa. vii + 58 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm). 

Bird Calidris canutus rufa Knot rufa 
subspecies, Red

rufa subspecies

þ

COSEWIC 2007. COSEWIC assessment and status report on the 
Red Knot Calidris canutus in Canada. Committee on the Status of 
Endangered Wildlife in Canada. Ottawa. vii + 58 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

97



Bird Cardellina canadensis Warbler, Canada

þ

COSEWIC. 2008. COSEWIC assessment and status report on the 
Canada Warbler Wilsonia Canadensis in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. vi + 35 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Bird Catharus bicknelli Thrush, Bicknell's

þ

COSEWIC. 2009. COSEWIC assessment and status report on the 
Bicknell's Thrush Catharus bicknelli in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. vii + 44 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Bird Catherpes mexicanus Wren, Canyon COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Bird Centrocercus urophasianus 
urophasianus

Sage-Grouse 
urophasianus 
subspecies, Greater 

urophasianus 
subspecies

þ

COSEWIC. 2008. COSEWIC assessment and update status report on 
the Greater Sage-Grouse Centrocercus urophasianus, Phaios 
subspecies and Urophasianus subspecies, Centrocercus urophasianus 
urophasianus, in Canada. Committee on the Status of Endangered 
Wildlife in Canada. Ottawa. vii + 38 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Bird Chaetura pelagica Swift, Chimney

þ

COSEWIC 2007. COSEWIC assessment and status report on the 
Chimney Swift Chaetura pelagica in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. vii + 49 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Bird Charadrius melodus 
circumcinctus

Plover 
circumcinctus 
subspecies, Piping

circumcinctus 
subspecies

þ

RISK DESIGNATION: COSEWIC In Press (2001). COSEWIC 
assessment and update status report on the Piping Plover 
circumcinctus subspecies (charadrius melodus circumcinctus) and 
the melodus subspecies (Charadrius melodus melodus), in Canada. 
Committee on the Status of Endangered Wildlife in Canada. Ottawa. 
vii + 33 pp. (www.sararegistry.gc.ca/status/status_e.cfm).
ECOLOGICAL DATA: Boyne, A. In Press. Update COSEWIC 
status report on the Piping Plover circumcinctus subspecies 
(charadrius melodus circumcinctus) and the melodus subspecies 
(Charadrius melodus melodus) in Canada, in COSEWIC assessment 
and update status report on the Piping Plover circumcinctus 
subspecies (charadrius melodus circumcinctus) and the melodus 
subspecies (Charadrius melodus melodus) in Canada. Committee on 
the Status of Endangered Wildlife in Canada. Ottawa. 1-33 pp.
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Bird Charadrius melodus melodus Plover melodus 
subspecies, Piping

melodus 
subspecies

þ

RISK DESIGNATION: COSEWIC In Press (2001). COSEWIC 
assessment and update status report on the Piping Plover 
circumcinctus subspecies (charadrius melodus circumcinctus) and 
the melodus subspecies (Charadrius melodus melodus), in Canada. 
Committee on the Status of Endangered Wildlife in Canada. Ottawa. 
vii + 33 pp. (www.sararegistry.gc.ca/status/status_e.cfm).
ECOLOGICAL DATA: Boyne, A. In Press. Update COSEWIC 
status report on the Piping Plover circumcinctus subspecies 
(charadrius melodus circumcinctus) and the melodus subspecies 
(Charadrius melodus melodus) in Canada, in COSEWIC assessment 
and update status report on the Piping Plover circumcinctus 
subspecies (charadrius melodus circumcinctus) and the melodus 
subspecies (Charadrius melodus melodus) in Canada. Committee on 
the Status of Endangered Wildlife in Canada. Ottawa. 1-33 pp.

Bird Charadrius montanus Plover, Mountain

þ

COSEWIC. 2009. COSEWIC assessment and status report on the 
Mountain Plover Charadrius montanus in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. vii + 35 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Bird Chlidonias niger Tern, Black COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Bird Chordeiles minor Nighthawk, 
Common 

þ

COSEWIC 2007. COSEWIC assessment and status report on the 
Common Nighthawk Chordeiles minor in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. vi + 25 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Bird Circus cyaneus Harrier, Northern COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Bird Cistothorus platensis Wren, Sedge COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Bird Colinus virginianus Bobwhite, Northern

þ

RISK DESIGNATION: COSEWIC 2003. COSEWIC assessment 
and update status report on the Northern Bobwhite Colinus 
virginianus in Canada. Committee on the Status of Endangered 
Wildlife in Canada. Ottawa. vii + 20 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm)
ECOLOGICAL DATA: James, R.D. and R. Cannings. 2003. 
COSEWIC update status report on the Northern Bobwhite Colinus 
virginianus in Canada in COSEWIC assessment and update status 
report on the Northern Bobwhite Colinus virginianus in Canada. 
Committee on the Status of Endangered Wildlife in Canada. Ottawa. 
1-20 pp.
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Bird Contopus virens Wood-pewee, 
Eastern

COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Bird Contopus cooperi Flycatcher, Olive-
sided

þ

COSEWIC. 2007. COSEWIC assessment and status report on the 
Olive-sided Flycatcher Contopus cooperi in Canada. Committee on 
the Status of Endangered Wildlife in Canada. Ottawa. vii + 25 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Bird Coturnicops noveboracensis Rail, Yellow

þ

RISK DESIGNATION: COSEWIC 2001. COSEWIC assessment 
and status report on the yellow rail Coturnicops noveboracensis in 
Canada. Committee on the Status of Endangered Wildlife in Canada. 
Ottawa. vii + 62 pp. (www.sararegistry.gc.ca/status/status_e.cfm)
ECOLOGICAL DATA: Alvo, R. and M. Robert. 1999. COSEWIC 
status report on the yellow rail Coturnicops noveboracensis in 
Canada. Committee on the Status of Endangered Wildlife in Canada. 
Ottawa. 1-62 pp.

Bird Cygnus buccinator Swan, Trumpeter COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Bird Dendroica kirtlandii Warbler, Kirtland's

þ

COSEWIC. 2008. COSEWIC assessment and update status report on 
the Kirtland’s Warbler Dendroica kirtlandii, in Canada. Committee 
on the Status of Endangered Wildlife in Canada. Ottawa. vi + 31 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Bird Dolichonyx oryzivorus Bobolink

þ

COSEWIC. 2010. COSEWIC assessment and status report on the 
Bobolink Dolichonyx oryzivorus in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. vi + 42 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Bird Empidonax wrightii Flycatcher, Grey COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Bird Empidonax virescens Flycatcher, Acadian

þ

COSEWIC. 2010. COSEWIC assessment and status report on the 
Acadian Flycatcher Empidonax virescens in Canada. Committee on 
the Status of Endangered Wildlife in Canada.
Ottawa. x + 38 pp. (www.sararegistry.gc.ca/status/status_e.cfm).

Bird Eremophila alpestris strigata Lark strigata 
subspecies, Horned

strigata 
subspecies

þ

COSEWIC 2003. COSEWIC assessment and update status report on 
the Horned Lark strigata subspecies Eremophila alpestris strigata in 
Canada. Committee on the Status of Endangered Wildlife in Canada. 
Ottawa. vi + 23 pp. (www.sararegistry.gc.ca/status/status_e.cfm)

Bird Euphagus carolinus Blackbird, Rusty

þ

COSEWIC 2006. COSEWIC assessment and status report on the 
Rusty Blackbird Euphagus carolinus in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. vi + 28 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).
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Bird Falco columbarius Merlin COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Bird Falco rusticolus Gyrfalcon COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Bird Falco mexicanus Falcon, Prairie COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Bird Falco peregrinus Falcon 
anatum/tundrius, 
Peregrine

anatum/tundrius 
subspecies

þ

COSEWIC 2007. COSEWIC assessment and update status report on 
the Peregrine Falcon Falco peregrinus (pealei subspecies - Falco 
peregrinus and pealei anatum/tundrius - Falco peregrinus 
anatum/tundrius) in Canada. Committee on the Status of Endangered 
Wildlife in Canada. Ottawa. vii + 45 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Bird Falco peregrinus Falcon pealei 
subspecies, 
Peregrine

pealei subspecies

þ

COSEWIC 2007. COSEWIC assessment and update status report on 
the Peregrine Falcon Falco peregrinus (pealei subspecies - Falco 
peregrinus and pealei anatum/tundrius - Falco peregrinus 
anatum/tundrius) in Canada. Committee on the Status of Endangered 
Wildlife in Canada. Ottawa. vii + 45 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Bird Fulica americana Coot, American COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Bird Gavia adamsii Loon, Yellow-billed COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Bird Gavia immer Loon, Common COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Bird Grus canadensis tabida Crane tabida 
subspecies, Sandhill

COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Bird Grus americana Crane, Whooping

þ

COSEWIC. 2010. COSEWIC assessment and status report on the 
Whooping Crane Grus americana in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. x + 36 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Bird Haliaeetus leucocephalus Eagle, Bald COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Bird Hirundo rustica Swallow, Barn

þ

COSEWIC. 2011. COSEWIC assessment and status report on the 
Barn Swallow Hirundo rustica in Canada. Committee on the Status 
of Endangered Wildlife in Canada. Ottawa. ix + 37 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).
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Bird Histrionicus histrionicus Duck, Harlequin Eastern 
population

þ

RISK DESIGNATION: COSEWIC. 2001. COSEWIC assessment 
and update status report on the Harlequin Duck Histrionicus 
histrionicus Eastern population in Canada. Committee on the Status 
of Endangered Wildlife in Canada. Ottawa. vii + 79 pp.
ECOLOGICAL DATA: Thomas, P.W. and M. Robert. 2001. 
COSEWIC assessment and update status report on the Harlequin 
Duck Histrionicus histrionicus Eastern population in Canada, in 
COSEWIC assessment and update status report on the Harlequin 
Duck Histrionicus histrionicus Eastern population in Canada. 
Committee on the Status of Endangered Wildlife in Canada. Ottawa. 
1-79 pp.

Bird Hylocichla mustelina Thrush, Wood COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Bird Icteria virens auricollis Chat auricollis 
subspecies, Yellow-
breasted

Prairie population

þ þ

COSEWIC. 2011. COSEWIC assessment and status report on the 
Yellow-breasted Chat auricollis subspecies Icteria virens auricollis 
and the Yellow-breasted Chat virens subspecies Icteria virens virens 
in Canada. Committee on the Status of Endangered Wildlife in 
Canada. Ottawa. xvi + 51 pp. (www.registrelep-
sararegistry.gc.ca/default_e.cfm).

Bird Icteria virens auricollis Chat auricollis 
subspecies, Yellow-
breasted

Southern 
Mountain 
population

þ þ

COSEWIC. 2011. COSEWIC assessment and status report on the 
Yellow-breasted Chat auricollis subspecies Icteria virens auricollis 
and the Yellow-breasted Chat virens subspecies Icteria virens virens 
in Canada. Committee on the Status of Endangered Wildlife in 
Canada. Ottawa. xvi + 51 pp. (www.registrelep-
sararegistry.gc.ca/default_e.cfm).

Bird Icteria virens virens Chat virens 
subspecies, Yellow-
breasted

virens subspecies

þ þ

COSEWIC. 2011. COSEWIC assessment and status report on the 
Yellow-breasted Chat auricollis subspecies Icteria virens auricollis 
and the Yellow-breasted Chat virens subspecies Icteria virens virens 
in Canada. Committee on the Status of Endangered Wildlife in 
Canada. Ottawa. xvi + 51 pp. (www.registrelep-
sararegistry.gc.ca/default_e.cfm).

Bird Ixobrychus exilis Bittern, Least 

þ

COSEWIC. 2009. COSEWIC assessment and update status report on 
the Least Bittern Ixobrychus exilis in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. vi + 36 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Bird Lanius ludovicianus 
excubitorides

Shrike excubitorides 
subspecies, 
Loggerhead

excubitorides 
subspecies

þ

COSEWIC 2004. COSEWIC assessment and update status report on 
the Loggerhead Shrike excubitorides subspecies Lanius ludovicianus 
in Canada. Committee on the Status of Endangered Wildlife in 
Canada. Ottawa. vi + 24 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Bird Lanius ludovicianus 
migrans

Shrike migrans 
subspecies, 
Loggerhead

migrans 
subspecies

COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 
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Bird Loxia curvirostra 
percna

Crossbill percna 
subspecies, Red

þ

COSEWIC 2004. COSEWIC assessment and status report on the 
Red Crossbill percna subspecies Loxia curvirostra percna in Canada. 
Committee on the Status of Endangered Wildlife in Canada. Ottawa. 
vii + 46 pp. (www.sararegistry.gc.ca/status/status_e.cfm).

Bird Megascops asio Screech-owl, 
Eastern

COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Bird Megascops kennicottii 
kennicottii

Screech-Owl 
kennicottii 
subspecies, Western

kennicotti 
subspecies

þ

COSEWIC. 2012. COSEWIC assessment and status report on the 
Western Screech-Owl kennicottii subspecies Megascops kennicottii 
kennicottii and the Western Screech-Owl macfarlanei subspecies 
Megascops kennicottii macfarlanei in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. xii + 30 pp. 
(www.registrelep-sararegistry.gc.ca/default_e.cfm).

Bird Megascops kennicottii 
macfarlanei

Screech-Owl 
macfarlanei 
subspecies, Western

macfarlanei 
subspecies

þ

COSEWIC. 2012. COSEWIC assessment and status report on the 
Western Screech-Owl kennicottii subspecies Megascops kennicottii 
kennicottii and the Western Screech-Owl macfarlanei subspecies 
Megascops kennicottii macfarlanei in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. xii + 30 pp. 
(www.registrelep-sararegistry.gc.ca/default_e.cfm).

Bird Melanerpes erythrocephalus Woodpecker, Red-
headed

þ

COSEWIC 2007. COSEWIC assessment and update status report on 
the Red-headed Woodpecker Melanerpes erythrocephalus in Canada. 
Committee on the Status of Endangered Wildlife in Canada. Ottawa. 
vi + 27 pp. (www.sararegistry.gc.ca/status/status_e.cfm).

Bird Melanerpes lewis Woodpecker, 
Lewis's

þ

COSEWIC. 2010. COSEWIC assessment and status report on the 
Lewis's Woodpecker Melanerpes lewis in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. x + 23 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Bird Numenius americanus Curlew, Long-billed

þ

COSEWIC. 2011. COSEWIC status appraisal summary on the Long-
billed Curlew Numenius americanus in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. iv pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Bird Numenius borealis Curlew, Eskimo

þ

COSEWIC. 2009. COSEWIC assessment and status report on the 
Eskimo Curlew Numenius borealis in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. vii + 32 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Bird Oreoscoptes montanus Thrasher, Sage

þ

COSEWIC. 2010. COSEWIC assessment and status report on the 
Sage Thrasher Oreoscoptes montanus in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. ix + 30 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Bird Otus flammeolus Owl, Flammulated

þ

COSEWIC. 2010. COSEWIC assessment and status report on the 
Flammulated Owl Otus flammeolus in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. x + 23 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).
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Bird Pagophila eburnea Gull, Ivory

þ

COSEWIC 2006. COSEWIC assessment and update status report on 
the Ivory Gull Pagophila eburnea in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. vi + 42 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Bird Parkesia motacilla Waterthrush, 
Louisiana

þ

COSEWIC 2006. COSEWIC assessment and update status report on 
the Louisiana Waterthrush Seiurus motacilla in Canada. Committee 
on the Status of Endangered Wildlife in Canada. Ottawa. vi + 26 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Bird Passerculus sandwichensis 
princeps

Sparrow princeps 
subspecies, 
Savannah 

princeps 
subspecies

þ

COSEWIC. 2009. COSEWIC assessment and status report on the 
Savannah Sparrow princeps subspecies Passerculus sandwichensis in 
Canada. Committee on the Status of Endangered Wildlife in Canada. 
Ottawa. vi + 21 pp. (www.sararegistry.gc.ca/status/status_e.cfm).

Bird Patagioenas fasciata Pigeon, Band-tailed 

þ

COSEWIC. 2008. COSEWIC assessment and status report on the 
Band-tailed Pigeon Patagioenas fasciata in Canada. Committee on 
the Status of Endangered Wildlife in Canada. Ottawa. vii + 42 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Bird Pelecanus erythrorhynchos Pelican, American 
White

COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Bird Phalocrocorax auritus Cormorant, Double-
crested

COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Bird Phoebastria albatrus Albatross, Short-
tailed

þ

COSEWIC 2003. COSEWIC assessment and status report on the 
Short-tailed Albatross Phoebastria albatrus in Canada. Committee on 
the Status of Endangered Wildlife in Canada. Ottawa. vi + 25 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm)

Bird Phoebastria nigripes Albatross, Black-
footed

þ

COSEWIC 2006. COSEWIC assessment and status report on the 
Black-footed Albatross Phoebastria nigripes in Canada. Committee 
on the Status of Endangered Wildlife in Canada. Ottawa. ix + 59 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Bird Picoides albolarvatus Woodpecker, White-
headed

þ

COSEWIC. 2010. COSEWIC assessment and status report on the 
White-headed Woodpecker Picoides albolarvatus in Canada. 
Committee on the Status of Endangered Wildlife in Canada. 
Ottawa.viii + 21 pp. (www.sararegistry.gc.ca/status/status_e.cfm).

Bird Podiceps auritus Grebe, Horned Magdalen Islands 
population

þ

COSEWIC. 2009. COSEWIC assessment and status report on the 
Horned Grebe Podiceps auritus, Western population and Magdalen 
Islands population, in Canada. Committee on the Status of 
Endangered Wildlife in Canada. Ottawa. vii + 42 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).
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Bird Podiceps auritus Grebe, Horned Western 
population

þ

COSEWIC. 2009. COSEWIC assessment and status report on the 
Horned Grebe Podiceps auritus, Western population and Magdalen 
Islands population, in Canada. Committee on the Status of 
Endangered Wildlife in Canada. Ottawa. vii + 42 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Bird Podiceps grisegena Grebe, Red-necked COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Bird Pooecetes gramineus affinis Sparrow affinis 
subspecies, Vesper

affinis subspecies

þ

COSEWIC 2006. COSEWIC assessment and status report on the 
Vesper Sparrow affinis subspecies Pooecetes gramineus affinis in 
Canada. Committee on the Status of Endangered Wildlife in Canada. 
Ottawa. vi + 22 pp. (www.sararegistry.gc.ca/status/status_e.cfm).

Bird Protonotaria citrea Warbler, 
Prothonotary

þ

COSEWIC 2007. COSEWIC assessment and update status report on 
the Prothonotary Warbler Protonotaria citrea in Canada. Committee 
on the Status of Endangered Wildlife in Canada. Ottawa. vii + 31 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Bird Puffinus creatopus Shearwater, Pink-
footed

þ

COSEWIC 2004. COSEWIC assessment and status report on the 
Pink-footed Shearwater Puffinus creatopus in Canada. Committee on 
the Status of Endangered Wildlife in Canada. Ottawa. vii + 22 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Bird Rallus elegans Rail, King

þ

COSEWIC. 2011. COSEWIC assessment and status report on the 
King Rail Rallus elegans in Canada. Committee on the Status of 
Endangered Wildlife in Canada. Ottawa. x + 32 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Bird Rhodostethia rosea Gull, Ross's

þ

COSEWIC 2007. COSEWIC assessment and update status report on 
the Ross’s Gull Rhodostethia rosea in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. vii + 24 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Bird Riparia riparia Swallow, Bank COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Bird Setophaga discolor Warbler, Prairie COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Bird Setophaga cerulea Warbler, Cerulean

þ

COSEWIC. 2010. COSEWIC assessment and status report on the 
Cerulean Warbler Dendroica cerulea in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. x + 40 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Bird Setophaga citrina Warbler, Hooded

þ

COSEWIC. 2012. COSEWIC assessment and status report on the 
Hooded Warbler Setophaga citrina in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. x + 39 pp. 
(www.registrelep-sararegistry.gc.ca/default_e.cfm). 
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Bird Sialia sialia Bluebird, Eastern COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Bird Sphyrapicus thyroideus Sapsucker, 
Williamson's 

þ

COSEWIC 2005. COSEWIC assessment and status report on the 
Williamson's Sapsucker Sphyrapicus thyroideus in Canada. 
Committee on the Status of Endangered Wildlife in Canada. Ottawa. 
vii + 45 pp. (www.sararegistry.gc.ca/status/status_e.cfm).

Bird Sterna caspia Tern, Caspian COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Bird Sterna hirundo Tern, Common COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Bird Sterna dougallii Tern, Roseate

þ

COSEWIC. 2009. COSEWIC assessment and update status report on 
the Roseate Tern Sterna dougallii in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. vii + 48 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Bird Strix nebulosa Owl, Great Grey COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Bird Strix occidentalis 
caurina

Owl caurina 
subspecies, Spotted

caurina 
subspecies

þ

COSEWIC. 2008. COSEWIC assessment and update status report on 
the Spotted Owl Strix occidentalis caurina Caurina subspecies, in 
Canada. Committee on the Status of Endangered Wildlife in Canada. 
Ottawa. vii + 48 pp. (www.sararegistry.gc.ca/status/status_e.cfm).

Bird Sturnella magna Meadowlark, 
Eastern

þ

COSEWIC. 2011. COSEWIC assessment and status report on the 
Eastern Meadowlark Sturnella magna in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. x + 40 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Bird Surnia ulula Owl, Northern 
Hawk

COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Bird Synthliboramphus antiquus Murrelet, Ancient

þ

COSEWIC 2004. COSEWIC assessment and update status report on 
the Ancient Murrelet Synthliboramphus antiquus in Canada. 
Committee on the Status of Endangered Wildlife in Canada. Ottawa. 
vi + 31 pp. (www.sararegistry.gc.ca/status/status_e.cfm).

Bird Tryngites subruficollis Sandpiper, Buff-
breasted

þ

COSEWIC. 2012. COSEWIC assessment and status report on the 
Buff-breasted Sandpiper Tryngites subruficollis in Canada. 
Committee on the Status of Endangered Wildlife in Canada. Ottawa. 
x + 44 pp. (www.registrelep-sararegistry.gc.ca/default_e.cfm).
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Bird Tyto alba Owl, Barn Eastern 
population

þ

COSEWIC. 2010. COSEWIC assessment and status report on the 
Barn Owl Tyto alba (Eastern population and Western population) in 
Canada. Committee on the Status of Endangered Wildlife in Canada. 
Ottawa. xiv + 34 pp. (www.sararegistry.gc.ca/status/status_e.cfm).

Bird Tyto alba Owl, Barn Western 
population

þ

COSEWIC. 2010. COSEWIC assessment and status report on the 
Barn Owl Tyto alba (Eastern population and Western population) in 
Canada. Committee on the Status of Endangered Wildlife in Canada. 
Ottawa. xiv + 34 pp. (www.sararegistry.gc.ca/status/status_e.cfm).

Bird Vermivora chrysoptera Warbler, Golden-
winged

þ

COSEWIC 2006. COSEWIC assessment and status report on the 
Golden-winged Warbler Vermivora chrysoptera in Canada. 
Committee on the Status of Endangered Wildlife in Canada. Ottawa. 
vii + 30 pp. (www.sararegistry.gc.ca/status/status_e.cfm).

Freshwater 
Fish

Acipenser brevirostrum Sturgeon, Shortnose

þ

COSEWIC 2005. COSEWIC assessment and update status report on 
the shortnose sturgeon Acipenser brevirostrum in Canada. 
Committee on the Status of Endangered Wildlife in Canada. Ottawa. 
vi + 27 pp. (www.sararegistry.gc.ca/status/status_e.cfm).

Freshwater 
Fish

Acipenser fulvecens Sturgeon, Lake Great Lakes - 
Upper St. 
Lawrence 
populations

þ þ

COSEWIC 2006. COSEWIC assessment and update status report on 
the lake sturgeon Acipenser fulvescens in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. xi + 107 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Freshwater 
Fish

Acipenser fulvecens Sturgeon, Lake Lake of Woods - 
Rainy River 
populations þ þ

COSEWIC 2006. COSEWIC assessment and update status report on 
the lake sturgeon Acipenser fulvescens in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. xi + 107 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Freshwater 
Fish

Acipenser fulvecens Sturgeon, Lake Nelson River 
population

þ þ

COSEWIC 2006. COSEWIC assessment and update status report on 
the lake sturgeon Acipenser fulvescens in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. xi + 107 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Freshwater 
Fish

Acipenser fulvecens Sturgeon, Lake Red-Assiniboine 
Rivers - Lake 
Winnipeg 
populations

þ þ

COSEWIC 2006. COSEWIC assessment and update status report on 
the lake sturgeon Acipenser fulvescens in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. xi + 107 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Freshwater 
Fish

Acipenser fulvecens Sturgeon, Lake Saskatchewan 
River populations

þ þ

COSEWIC 2006. COSEWIC assessment and update status report on 
the lake sturgeon Acipenser fulvescens in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. xi + 107 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Freshwater 
Fish

Acipenser fulvecens Sturgeon, Lake Southern Hudson 
Bay - James Bay 
populations þ þ

COSEWIC 2006. COSEWIC assessment and update status report on 
the lake sturgeon Acipenser fulvescens in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. xi + 107 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Freshwater 
Fish

Acipenser fulvecens Sturgeon, Lake Western Hudson 
Bay populations

þ þ

COSEWIC 2006. COSEWIC assessment and update status report on 
the lake sturgeon Acipenser fulvescens in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. xi + 107 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).107



Freshwater 
Fish

Acipenser fulvecens Sturgeon, Lake Winnipeg River - 
English River 
populations þ þ

COSEWIC 2006. COSEWIC assessment and update status report on 
the lake sturgeon Acipenser fulvescens in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. xi + 107 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Freshwater 
Fish

Acipenser medirostris Sturgeon, Green

þ

COSEWIC 2004. COSEWIC assessment and update status report on 
the green sturgeon Acipenser medirostris in Canada. Committee on 
the Status of Endangered Wildlife in Canada. Ottawa. vii + 31 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm)

Freshwater 
Fish

Acipenser oxyrinchus Sturgeon, Atlantic Maritime 
population

þ þ

COSEWIC. 2011. COSEWIC assessment and status report on the 
Atlantic Sturgeon Acipenser oxyrinchus in Canada. Committee on 
the Status of Endangered Wildlife in Canada. Ottawa. xiii + 50 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Freshwater 
Fish

Acipenser oxyrinchus Sturgeon, Atlantic St. Lawrence 
population

þ þ

COSEWIC. 2011. COSEWIC assessment and status report on the 
Atlantic Sturgeon Acipenser oxyrinchus in Canada. Committee on 
the Status of Endangered Wildlife in Canada. Ottawa. xiii + 50 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Freshwater 
Fish

Acipenser transmontanus Sturgeon, White Lower Fraser 
River population 
(2012)

COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Freshwater 
Fish

Acipenser transmontanus Sturgeon, White Upper Columbia 
River population 
(2012)

COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Freshwater 
Fish

Acipenser transmontanus Sturgeon, White Upper Fraser 
River population 
(2012)

COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Freshwater 
Fish

Acipenser transmontanus Sturgeon, White Upper Kootenay 
River population 
(2012)

COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Freshwater 
Fish

Acipenser transmontanus Sturgeon, White

þ

RISK DESIGNATION: COSEWIC 2003. COSEWIC assessment 
and update status report on the white sturgeon Acipenser 
transmontanus in Canada. Committee on the Status of Endangered 
Wildlife in Canada. Ottawa. vii + 51 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm)
ECOLOGICAL DATA: Ptolemy, J. and R. Vennesland. 2003. 
Update COSEWIC status report on the white sturgeon Acipenser 
transmontanus in Canada, in COSEWIC assessment and update 
status report on the white sturgeon, Acipenser transmontanus, in 
Canada. Committee on the Status of Endangered Wildlife in Canada 
(COSEWIC). Ottawa. 1-51 pp.

Freshwater 
Fish

Acrocheilus alutaceus Chiselmouth COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 
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Freshwater 
Fish

Ammocrypta pellucida Darter, Eastern Sand Ontario 
population

þ þ

COSEWIC. 2009. COSEWIC assessment and status report on the 
Eastern Sand Darter Ammocrypta pellucida, Ontario populations and 
Quebec populations, in Canada. Committee on the Status of 
Endangered Wildlife in Canada. Ottawa. vii + 49 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm). 

Freshwater 
Fish

Ammocrypta pellucida Darter, Eastern Sand Quebec 
population

þ þ

COSEWIC. 2009. COSEWIC assessment and status report on the 
Eastern Sand Darter Ammocrypta pellucida, Ontario populations and 
Quebec populations, in Canada. Committee on the Status of 
Endangered Wildlife in Canada. Ottawa. vii + 49 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Freshwater 
Fish

Anguilla rostrata Eel, American

þ

COSEWIC. 2012. COSEWIC assessment and status report on the 
American Eel Anguilla rostrata in Canada. Committee on the Status 
of Endangered Wildlife in Canada. Ottawa. xii + 109 pp. 
(www.registrelep-sararegistry.gc.ca/default_e.cfm).

Freshwater 
Fish

Campostoma anomalum Stoneroller, Central COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Freshwater 
Fish

Catostomus catostomus Sucker, Salish
þ

COSEWIC 2002. COSEWIC assessment and update status report on 
the Salish Sucker Catostomus sp in Canada. Committee on the Status 
of Endangered Wildlife in Canada. Ottawa. vii + 27 pp.

Freshwater 
Fish

Catostomus platyrhynchus Sucker, Mountain Milk River 
populations

þ þ

COSEWIC. 2010. COSEWIC assessment and status report on the 
Mountain Sucker Catostomus platyrhynchus (Saskatchewan - Nelson 
River populations, Milk River populations and Pacific populations) 
in Canada. Committee on the Status of Endangered Wildlife in 
Canada. Ottawa. xvii + 54 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Freshwater 
Fish

Catostomus platyrhynchus Sucker, Mountain Pacific 
populations

þ þ

COSEWIC. 2010. COSEWIC assessment and status report on the 
Mountain Sucker Catostomus platyrhynchus (Saskatchewan - Nelson 
River populations, Milk River populations and Pacific populations) 
in Canada. Committee on the Status of Endangered Wildlife in 
Canada. Ottawa. xvii + 54 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Freshwater 
Fish

Catostomus platyrhynchus Sucker, Mountain Saskatchewan-
Nelson River 
population

þ þ

COSEWIC. 2010. COSEWIC assessment and status report on the 
Mountain Sucker Catostomus platyrhynchus (Saskatchewan - Nelson 
River populations, Milk River populations and Pacific populations) 
in Canada. Committee on the Status of Endangered Wildlife in 
Canada. Ottawa. xvii + 54 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Freshwater 
Fish

Clinostomus elongatus Dace, Redside

þ

COSEWIC 2007. COSEWIC assessment and update status report on 
the redside dace Clinostomus elongatus in Canada. Committee on 
the Status of Endangered Wildlife in Canada. Ottawa. vii + 59 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).
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Freshwater 
Fish

Coregonus hoyi Bloater COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Freshwater 
Fish

Coregonus laurettae Cisco, Bering

þ

COSEWIC 2004. COSEWIC assessment and update status report on 
the Bering cisco Coregonus laurettae in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. vi + 19 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm)

Freshwater 
Fish

Coregonus spp. Cisco, Spring

þ

COSEWIC. 2009. COSEWIC assessment and update status report on 
the Spring Cisco Coregonus sp. in Canada. Committee on the Status 
of Endangered Wildlife in Canada. Ottawa. vii + 33 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Freshwater 
Fish

Coregonus spp. Whitefish, Squanga COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Freshwater 
Fish

Coregonus huntsmani Whitefish, Atlantic

þ

COSEWIC. 2010. COSEWIC assessment and status report on the 
Atlantic Whitefish Coregonus huntsmani in Canada. Committee on 
the Status of Endangered Wildlife in Canada. Ottawa. x + 31 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Freshwater 
Fish

Coregonus kiyi kiyi Kiyi, Upper Great 
Lakes

þ

COSEWIC 2005. COSEWIC assessment and update status report on 
the Lake Ontario kiyi Coregonus kiyi orientalis and Upper Great 
Lakes kiyi Coregonus kiyi kiyi in Canada. Committee on the Status 
of Endangered Wildlife in Canada. Ottawa. vi + 17 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Freshwater 
Fish

Coregonus reighardi Cisco, Shortnose

þ

COSEWIC 2005. COSEWIC assessment and update status report on 
the shortnose cisco Coregonus reighardi in Canada. Committee on 
the Status of Endangered Wildlife in Canada. Ottawa. vi + 14 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Freshwater 
Fish

Coregonus zenithicus Cisco, Shortjaw

þ

RISK DESIGNATION: COSEWIC 2003. COSEWIC assessment 
and update status report on the shortjaw cisco Coregonus zenithicus. 
Committee on the Status of Endangered Wildlife in Canada. Ottawa. 
viii + 19 pp.
ECOLOGICAL DATA: Todd, T.N. 2003. Update COSEWIC status 
report on the shortjaw cisco Coregonus zenithicus in Canada in 
COSEWIC assessment and update status report on the shortjaw cisco 
Coregonus zenithicus in Canada. Committee on the Status of 
Endangered Wildlife in Canada. Ottawa. 1-19 pp.

Freshwater 
Fish

Cottus ricei Sculpin, Spoonhead COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Freshwater 
Fish

Cottus spp. Sculpin, Rocky 
Mountain

Western slopes 
population

þ þ

COSEWIC. 2010. COSEWIC assessment and status report on the 
Rocky Mountain Sculpin Cottus sp., Westslope populations, in 
Canada. Committee on the Status of Endangered Wildlife in Canada. 
Ottawa. x + 30 pp. (www.sararegistry.gc.ca/status/status_e.cfm).
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Freshwater 
Fish

Cottus aleuticus Sculpin, Coastrange Cultus population

þ

COSEWIC. 2010. COSEWIC assessment and status report on the 
Coastrange Sculpin Cottus aleuticus, Cultus Population in Canada. 
Committee on the Status of Endangered Wildlife in Canada. Ottawa. 
xi + 28 pp. (www.sararegistry.gc.ca/status/status_e.cfm).

Freshwater 
Fish

Cottus confusus Sculpin, Shorthead

þ

COSEWIC. 2010. COSEWIC assessment and status report on the 
Shorthead Sculpin Cottus confusus in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. xii + 28 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Freshwater 
Fish

Cottus hubbsi Sculpin, Columbia

þ

COSEWIC. 2010. COSEWIC assessment and status report on the 
Columbia Sculpin Cottus hubbsi in Canada. Committee on the Status 
of Endangered Wildlife in Canada. Ottawa. xii + 32 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Freshwater 
Fish

Cottus spp. Sculpin, Rocky 
Mountain

Eastslope 
populations

þ þ

COSEWIC 2005. COSEWIC assessment and status report on the 
"eastslope" sculpin (St. Mary and Milk River population) Cottus sp. 
in Canada. Committee on the Status of Endangered Wildlife in 
Canada. Ottawa. vi + 30 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Freshwater 
Fish

Erimyzon sucetta Chubsucker, Lake

þ

COSEWIC. 2008. COSEWIC assessment and update status report on 
the Lake Chubsucker Erimyzon sucetta in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. vi + 29 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Freshwater 
Fish

Esox americanus Pickerel, Redfin COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Freshwater 
Fish

Esox americanus 
vermiculatus

Pickerel, Grass

þ

RISK DESIGNATION: COSEWIC 2005. COSEWIC assessment 
and status report on the grass pickerel Esox americanus vermiculatus 
in Canada. Committee on the Status of Endangered Wildlife in 
Canada. Ottawa. vi + 27 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).
ECOLOGICAL DATA: Crossman, E.J. and E. Holm. 2005. 
COSEWIC status report on the grass pickerel Esox americanus 
vermiculatus in Canada, in COSEWIC assessment and status report 
on the grass pickerel Esox americanus vermiculatus in Canada. 
Committee on the Status of Endangered Wildlife in Canada. Ottawa. 
1-27 pp.

Freshwater 
Fish

Esox niger Pickerel, Chain COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Freshwater 
Fish

Etheostoma blennioides Darter, Greensided

þ

COSEWIC 2006. COSEWIC assessment and update status report on 
the greenside darter Etheostoma blennioides in Canada. Committee 
on the Status of Endangered Wildlife in Canada. Ottawa. vii + 34 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Freshwater 
Fish

Etheostoma microperca Darter, Least COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 
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Freshwater 
Fish

Etheostoma olmstedi Darter, Tessellated COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Freshwater 
Fish

Exoglossum maxillingua Minnow, Cutlip COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Freshwater 
Fish

Fundulus diaphanus Killfish, Banded Mainland 
population

COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Freshwater 
Fish

Fundulus diaphanus Killfish, Banded Newfoundland 
population

þ

STATUS DESIGNATION: COSEWIC 2003. COSEWIC 
assessment and update status report on the banded killifish Fundulus 
diaphanus,Newfoundland population in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. vii + 21 pp.
ECOLOGICAL DATA: Chippett, Jamie D. 2003. Update 
COSEWIC status report on the banded killifish Fundulus 
diaphanus,Newfoundland population in Canada, in COSEWIC 
assessment and update status report on the banded killifish Fundulus 
diaphanous in Canada. Committee on the Status of Endangered 
Wildlife in Canada). Ottawa. 1-21 pp

Freshwater 
Fish

Fundulus notatus Topminnow, 
Blackstripe

þ

COSEWIC. 2012. In Press. COSEWIC assessment and status report 
on the Blackstripe Topminnow Fundulus notatus in Canada. 
Committee on the Status of Endangered Wildlife in Canada. Ottawa. 
ix + 29 pp. (www.registrelep-sararegistry.gc.ca/default_e.cfm).

Freshwater 
Fish

Gasterosteus aculeatus Stickleback, 
Charlotte 
Unarmoured 
Threespine

COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Freshwater 
Fish

Gasterosteus aculeatus Stickleback, Enos 
Lake Threespine

Benthic

þ þ

COSEWIC. 2012. COSEWIC assessment and status report on the 
Enos Lake Benthic and Limnetic Threespine Stickleback Species 
Pair Gasterosteus aculeatus in Canada. Committee on the Status of 
Endangered Wildlife in Canada. Ottawa. xii + 30 pp. 
(www.registrelep- sararegistry.gc.ca/default_e.cfm).

Freshwater 
Fish

Gasterosteus aculeatus Stickleback, Enos 
Lake Threespine

Limnetic

þ þ

COSEWIC. 2012. COSEWIC assessment and status report on the 
Enos Lake Benthic and Limnetic Threespine Stickleback Species 
Pair Gasterosteus aculeatus in Canada. Committee on the Status of 
Endangered Wildlife in Canada. Ottawa. xii + 30 pp. 
(www.registrelep- sararegistry.gc.ca/default_e.cfm).

Freshwater 
Fish

Gasterosteus aculeatus Stickleback, Giant 
Threespine

COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 
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Freshwater 
Fish

Gasterosteus aculeatus Stickleback, Misty 
Lake Lentic 
Threespine

Lentic

þ þ

COSEWIC 2006. COSEWIC assessment and status report on the 
Misty Lake sticklebacks Gasterosteus sp. (Misty Lake lentic 
stickleback and Misty Lake lotic stickleback) in Canada. Committee 
on the Status of Endangered Wildlife in Canada. Ottawa. vii + 27 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Freshwater 
Fish

Gasterosteus aculeatus Stickleback, Misty 
Lake Lotic 
Threespine

Lotic

þ þ

COSEWIC 2006. COSEWIC assessment and status report on the 
Misty Lake sticklebacks Gasterosteus sp. (Misty Lake lentic 
stickleback and Misty Lake lotic stickleback) in Canada. Committee 
on the Status of Endangered Wildlife in Canada. Ottawa. vii + 27 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Freshwater 
Fish

Gasterosteus aculeatus Stickleback, Paxton 
Lake Threespine

Benthic

þ þ

COSEWIC. 2010. COSEWIC assessment and status report on the 
Paxton Lake Benthic and Limnetic Threespine Stickleback Species 
Pair Gasterosteus aculeatus in Canada. Committee on the Status of 
Endangered Wildlife in Canada. Ottawa. xiv + 22 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Freshwater 
Fish

Gasterosteus aculeatus Stickleback, Paxton 
Lake Threespine

Limnetic

þ þ

COSEWIC. 2010. COSEWIC assessment and status report on the 
Paxton Lake Benthic and Limnetic Threespine Stickleback Species 
Pair Gasterosteus aculeatus in Canada. Committee on the Status of 
Endangered Wildlife in Canada. Ottawa. xiv + 22 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Freshwater 
Fish

Gasterosteus aculeatus Stickleback, 
Vananda Creek 
Threespine

Benthic

þ þ

COSEWIC. 2010. COSEWIC assessment and status report on the 
Vananda Creek Benthic and Limnetic Threespine Stickleback 
Species Pair Gasterosteus aculeatus in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. xiv + 25 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Freshwater 
Fish

Gasterosteus aculeatus Stickleback, 
Vananda Creek 
Threespine

Limnetic

þ þ

COSEWIC. 2010. COSEWIC assessment and status report on the 
Vananda Creek Benthic and Limnetic Threespine Stickleback 
Species Pair Gasterosteus aculeatus in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. xiv + 25 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Freshwater 
Fish

Hybognathus regius Minnow, Eastern 
Silvery

COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Freshwater 
Fish

Hybognathus argyritis Minnow, Western 
Silvery

þ

COSEWIC. 2008. COSEWIC assessment and update status report on 
the western silvery minnow Hybognathus argyritis in Canada. 
Committee on the Status of Endangered Wildlife in Canada. Ottawa. 
vii + 38 pp. (www.sararegistry.gc.ca/status/status_e.cfm).

Freshwater 
Fish

Hybognathus placitis Minnow, Plains

þ

COSEWIC. 2012. COSEWIC assessment and status report on the 
Plains Minnow Hybognathus placitus in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. ix + 41 pp. 
(www.registrelep-sararegistry.gc.ca/default_e.cfm).
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Freshwater 
Fish

Ichthyomyzon fossor Lamprey, Northern 
Brook

Great Lakes - 
Upper St. 
Lawrence 
populations þ

COSEWIC 2007. COSEWIC assessment and update status report on 
the northern brook lamprey Ichthyomyzon fossor (Great Lakes – 
Upper St. Lawrence populations and Saskatchewan – Nelson 
population) in Canada. Committee on the Status of Endangered 
Wildlife in Canada. Ottawa. vi + 30 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Freshwater 
Fish

Ichthyomyzon unicuspis Lamprey, Silver Great Lakes 
Upper St. 
Lawrence 
populations þ

COSEWIC. 2011. COSEWIC assessment and status report on the 
Silver Lamprey, Great Lakes - Upper St. Lawrence populations and 
Saskatchewan - Nelson Rivers populations Ichthyomyzon unicuspis 
in Canada. Committee on the Status of Endangered Wildlife in 
Canada. Ottawa. xiii + 55 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Freshwater 
Fish

Ictiobus cyprinellus Buffalo, Bigmouth Great Lakes 
Upper St. 
Lawrence 
populations þ þ

COSEWIC. 2009. COSEWIC assessment and update status report on 
the Bigmouth Buffalo Ictiobus cyprinellus, Great Lakes - Upper St. 
Lawrence populations and Saskatchewan - Nelson River 
populations, in Canada. Committee on the Status of Endangered 
Wildlife in Canada.
Ottawa. vii + 40 pp. (www.sararegistry.gc.ca/status/status_e.cfm).

Freshwater 
Fish

Ictiobus cyprinellus Buffalo, Bigmouth Saskatchewan-
Nelson River 
population

þ þ

COSEWIC. 2009. COSEWIC assessment and update status report on 
the Bigmouth Buffalo Ictiobus cyprinellus, Great Lakes - Upper St. 
Lawrence populations and Saskatchewan - Nelson River 
populations, in Canada. Committee on the Status of Endangered 
Wildlife in Canada.
Ottawa. vii + 40 pp. (www.sararegistry.gc.ca/status/status_e.cfm).

Freshwater 
Fish

Labidesthes sicculus Silverside, Brook COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Freshwater 
Fish

Lampetra macrostoma Lamprey, Vancouver

þ

COSEWIC. 2008. COSEWIC assessment and update status report on 
the Vancouver Lamprey Lampetra macrostoma in Canada. 
Committee on the Status of Endangered Wildlife in Canada.
Ottawa. vi + 39 pp. (www.sararegistry.gc.ca/status/status_e.cfm).

Freshwater 
Fish

Lampetra richardsoni Lamprey, Western 
Brook

Morrison Creek 
population

þ

COSEWIC. 2010. COSEWIC assessment and status report on the 
Western Brook Lamprey Lampetra richardsoni, Morrison Creek 
Population, in Canada. Committee on the Status of Endangered 
Wildlife in Canada. Ottawa. x + 27 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Freshwater 
Fish

Lepisosteus oculatus Gar, Spotted

þ

COSEWIC 2005. COSEWIC assessment and update status report on 
the spotted gar Lepisosteus oculatus in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa.
vi + 17 pp. (www.sararegistry.gc.ca/status/status_e.cfm).

Freshwater 
Fish

Lepomis cyanellus Sunfish, Green COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Freshwater 
Fish

Lepomis megalotis Sunfish, Longear COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 114



Freshwater 
Fish

Lepomis gulosus Warmouth

þ

COSEWIC 2005. COSEWIC assessment and update status report on 
the warmouth Lepomis gulosus in Canada. Committee on the Status 
of Endangered Wildlife in Canada. Ottawa. vi + 16 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Freshwater 
Fish

Luxilus chrysocephalus Shiner, Striped COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Freshwater 
Fish

Lythrurus umbratilis Shiner, Redfin COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Freshwater 
Fish

Macrhybopsis storeriana Chub, Silver Great Lakes 
Upper St. 
Lawrence 
populations

þ þ

COSEWIC. 2012. COSEWIC assessment and status report on the 
Silver Chub Macrhybopsis storeriana in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. xiii + 34 pp. 
(www.registrelep-sararegistry.gc.ca/default_e.cfm).

Freshwater 
Fish

Macrhybopsis storeriana Chub, Silver Saskatchewan-
Nelson River 
population þ þ

COSEWIC. 2012. COSEWIC assessment and status report on the 
Silver Chub Macrhybopsis storeriana in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. xiii + 34 pp. 
(www.registrelep-sararegistry.gc.ca/default_e.cfm).

Freshwater 
Fish

Minytrema melanops Sucker, Spotted

þ

COSEWIC 2005. COSEWIC assessment and update status report on 
the spotted sucker Minytrema melanops in Canada. Committee on 
the Status of Endangered Wildlife in Canada. Ottawa. vi + 16 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Freshwater 
Fish

Morone saxatilis Bass, Striped Bay of Fundy

þ þ

COSEWIC 2004. COSEWIC assessment and status report on the 
Striped Bass Morone saxatilis in Canada. Committee on the Status of 
Endangered Wildlife in Canada. Ottawa. vii + 43 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm)

Freshwater 
Fish

Morone saxatilis Bass, Striped Southern Gulf of 
St. Lawrence 
population þ þ

COSEWIC 2004. COSEWIC assessment and status report on the 
Striped Bass Morone saxatilis in Canada. Committee on the Status of 
Endangered Wildlife in Canada. Ottawa. vii + 43 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm)

Freshwater 
Fish

Morone saxatilis Bass, Striped St. Lawrence 
River population

þ þ

COSEWIC 2004. COSEWIC assessment and status report on the 
Striped Bass Morone saxatilis in Canada. Committee on the Status of 
Endangered Wildlife in Canada. Ottawa. vii + 43 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm)

Freshwater 
Fish

Moxostoma  hubbsi Redhorse, Copper

þ

COSEWIC 2004. COSEWIC assessment and update status report on 
the copper redhorse Moxostoma hubbsi in Canada. Committee on 
the Status of Endangered Wildlife in Canada. Ottawa. vii + 38 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm)

Freshwater 
Fish

Moxostoma erythrurum Redhorse, Golden COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Freshwater 
Fish

Moxostoma carinatum Redhorse, River
þ

COSEWIC 2006. COSEWIC assessment and update status report on 
the river redhorse Moxostoma carinatum in Canada. Committee on 
the Status of Endangered Wildlife in Canada. Ottawa. vi + 31 pp. 
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Freshwater 
Fish

Moxostoma duquesnei Redhorse, Black

þ

COSEWIC 2005. COSEWIC assessment and update status report on 
the black redhorse Moxostoma duquesnei in Canada. Committee on 
the Status of Endangered Wildlife in Canada. Ottawa. vi + 21 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Freshwater 
Fish

Myoxocephalus quadricornis Sculpin, Fourhorn Salt water form COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Freshwater 
Fish

Myoxocephalus thompsonii Sculpin, Deepwater Great Lakes - 
Western St. 
Lawrence 
populations

þ þ

COSEWIC 2006. COSEWIC assessment and update status report on 
the deepwater sculpin Myoxocephalus thompsonii (Western and 
Great Lakes-Western St. Lawrence populations) in Canada. 
Committee on the Status of Endangered Wildlife in Canada. Ottawa. 
vii + 39 pp. (www.sararegistry.gc.ca/status/status_e.cfm).

Freshwater 
Fish

Myoxocephalus thompsonii Sculpin, Deepwater Western 
populations

þ þ

COSEWIC 2006. COSEWIC assessment and update status report on 
the deepwater sculpin Myoxocephalus thompsonii (Western and 
Great Lakes-Western St. Lawrence populations) in Canada. 
Committee on the Status of Endangered Wildlife in Canada. Ottawa. 
vii + 39 pp. (www.sararegistry.gc.ca/status/status_e.cfm).

Freshwater 
Fish

Nocomis biguttatus Chub, Hornyhead  COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Freshwater 
Fish

Nocomis micropogon Chub, River COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Freshwater 
Fish

Notropis anogenus Shiner, Pugnose

þ

RISK DESIGNATION: COSEWIC 2002. COSEWIC assessment 
and update status report on the Pugnose Shiner Notropis anogenus in 
Canada. Committee on the Status of Endangered Wildlife in Canada. 
Ottawa. vi + 15 pp.
ECOLOGICAL DATA: Holm, E. and N.E. Mandrak. 2002. Update 
COSEWIC status report on the Pugnose Shiner Notropis anogenus in 
Canada, in COSEWIC assessment and update status report on the 
Pugnose Shiner Notropis anogenus in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. 1-15 pp.

Freshwater 
Fish

Notropis bifrenatus Shiner, Bridle COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Freshwater 
Fish

Notropis buchanani Shiner, Ghost
COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Freshwater 
Fish

Notropis heterodon Shiner, Blackchin COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 
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Freshwater 
Fish

Notropis percobromus Shiner, Carmine

þ

COSEWIC 2006. COSEWIC assessment and update status report on 
the carmine shiner Notropis percobromus in Canada. Committee on 
the Status of Endangered Wildlife in Canada. Ottawa. vi + 29 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Freshwater 
Fish

Notropis photogenis Shiner, Silver

þ

COSEWIC. 2011. COSEWIC assessment and status report on the 
Silver Shiner Notropis photogenis in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. xi + 45 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Freshwater 
Fish

Notropis rubellus Shiner, Rosyface COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Freshwater 
Fish

Notropis texanus Shiner, Weed COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Freshwater 
Fish

Noturus miurus Madtom, Brindled COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Freshwater 
Fish

Noturus stigmosus Madtom, Northern

þ

COSEWIC. 2012. COSEWIC assessment and status report on the 
Northern Madtom Noturus stigmosus in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. x + 38 pp. 
(www.registrelep-sararegistry.gc.ca/default_e.cfm).

Freshwater 
Fish

Oncorhynchus clarkii lewisi Trout, Westslope 
Cutthroat

Alberta 
population

þ þ

COSEWIC 2006. COSEWIC assessment and update status report on 
the westslope cutthroat trout Oncorhynchus clarkii lewisi (British 
Columbia population and Alberta population) in Canada. Committee 
on the Status of Endangered Wildlife in Canada. Ottawa. vii + 67 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Freshwater 
Fish

Oncorhynchus clarkii lewisi Trout, Westslope 
Cutthroat

British Columbia 
population

þ þ

COSEWIC 2006. COSEWIC assessment and update status report on 
the westslope cutthroat trout Oncorhynchus clarkii lewisi (British 
Columbia population and Alberta population) in Canada. Committee 
on the Status of Endangered Wildlife in Canada. Ottawa. vii + 67 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Freshwater 
Fish

Opsopoeodus emiliae Minnow, Pugnose

þ

COSEWIC. 2012. COSEWIC assessment and status report on the 
Pugnose Minnow Opsopoeodus emiliae in Canada. Committee on 
the Status of Endangered Wildlife in Canada. Ottawa. x + 29 pp. 
(www.registrelep-sararegistry.gc.ca/default_e.cfm).

Freshwater 
Fish

Osmerus mordax Smelt, Rainbow Lake Utopia 
Small Bodied 
population þ þ

COSEWIC. 2008. COSEWIC assessment and update status report on 
the Rainbow Smelt, Lake Utopia large-bodied population and small-
bodied population Osmerus mordax in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. vii + 28 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Freshwater 
Fish

Osmerus mordax Smelt, Rainbow Lake Utopia 
Large Bodied 
population þ þ

COSEWIC. 2008. COSEWIC assessment and update status report on 
the Rainbow Smelt, Lake Utopia large-bodied population and small-
bodied population Osmerus mordax in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. vii + 28 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).
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Freshwater 
Fish

Percina copelandi Darter, Channel

þ

STATUS DESIGNATION: COSEWIC 2002. COSEWIC 
assessment and update status on report on the channel darter Percina 
copelandi in Canada. Committee on the Status of Endangered 
Wildlife in Canada. Ottawa. vii + 21 pp.
ECOLOGICAL DATA: Phelps, A., and A. Francis. 2002. Update Freshwater 

Fish
Percina shumardi Darter, River COSEWIC. 2002. Wildlife Species Search Results. Available online 

at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Freshwater 
Fish

Pimephales notatus Minnow, Bluntnose COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Freshwater 
Fish

Rhinichthys  falcatus Dace, Leopard COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Freshwater 
Fish

Rhinichthys osculus Dace, Speckled

þ

COSEWIC 2006. COSEWIC assessment and update status report on 
the speckled dace Rhinichthys osculus in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. vi + 27 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Freshwater 
Fish

Rhinichthys cataractae ssp Dace, Nooksack

þ

COSEWIC 2007. COSEWIC assessment and update status report on 
the Nooksack dace Rhinichthys cataractae ssp. in Canada. 
Committee on the Status of Endangered Wildlife in Canada. Ottawa. 
vii + 27 pp. (www.sararegistry.gc.ca/status/status_e.cfm).

Freshwater 
Fish

Rhinichthys umatilla Dace, Umatilla

þ

COSEWIC. 2010. COSEWIC assessment and status report on the 
Umatilla Dace Rhinichthys umatilla in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. xii + 37 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Freshwater 
Fish

Salvelinus confluentus Trout, Bull Pacific 
populations

COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Freshwater 
Fish

Salvelinus confluentus Trout, Bull Saskatchewan - 
Nelson Rivers 
populations

COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Freshwater 
Fish

Salvelinus confluentus Trout, Bull South Coast 
British Columbia 
populations

COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Freshwater 
Fish

Salvelinus confluentus Trout, Bull Western Arctic 
populations

COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Freshwater 
Fish

Salvelinus malma malma Dolly Varden Western Arctic 
populations

þ

COSEWIC. 2010. COSEWIC assessment and status report on the 
Dolly Varden Salvelinus malma malma (Western Arctic populations) 
in Canada. Committee on the Status of Endangered Wildlife in 
Canada. Ottawa. x + 65 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Marine Fish Allolumpenus hypochromus Y-Prickleback COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 
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Marine Fish Alosa  aestivalis Herring, Blueback COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Marine Fish Amblyraja radiata Skate, Thorny

þ

COSEWIC. 2012. COSEWIC assessment and status report on the 
Thorny Skate Amblyraja radiata in Canada. Committee on the Status 
of Endangered Wildlife in Canada. Ottawa. ix + 75 pp. 
(www.registrelep-sararegistry.gc.ca/default_e.cfm).

Marine Fish Anarhichas minor Wolffish, Spotted

þ

STATUS DESIGNATION: COSEWIC 2001. COSEWIC 
assessment and status report on the spotted wolffish Anarhichas 
minor in Canada. Committee on the Status of Endangered Wildlife in 
Canada. Ottawa. vi + 22 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm)
ECOLOGICAL DATA: O’Dea, N.R. and R.L. Haedrich. 2001. 
COSEWIC status report on the spotted wolffish Anarhichas minor in 
Canada, in COSEWIC assessment and status report on the spotted 
wolffish Anarhichas minor in Canada. Committee on the Status of 
Endangered Wildlife in Canada. Ottawa. 1-22 pp.

Marine Fish Anarhichas denticulatus Wolffish, Northern

þ

STATUS DESIGNATION: COSEWIC 2001. COSEWIC 
assessment and status report on the northern wolffish Anarhichas 
denticulatus in Canada. Committee on the Status of Endangered 
Wildlife in Canada. Ottawa. vi + 21 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm)
ECOLOGICAL DATA: O’Dea, N.R., and R.L. Haedrich. 2001. 
COSEWIC status report on the northern wolffish Anarhichas 
denticulatus in Canada, in COSEWIC assessment and status report 
on the northern wolffish Anarhichas denticulatus in Canada. 
Committee on the Status of Endangered Wildlife in Canada. Ottawa. 
1-21 pp.

Marine Fish Anarhichas lupus Wolffish, Atlantic COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Marine Fish Anarrhichthys ocellatus Wolf-eel

þ

RISK DESIGNATION: COSEWIC 2003. Unpublished draft report. 
COSEWIC assessment and status report on the Wolf-eel 
Anarrhichthys ocellatus in Canada. Committee on the Status of 
Endangered Wildlife in Canada. Ottawa. 13 + v pp.
ECOLOGICAL DATA: Marliave, J.B. and R.L. Haedrich. 2003. 
Unpublished draft report. COSEWIC status report on the Wolf-eel 
Anarrhichthys ocellatus in Canada. Committee on the Status of 
Endangered Wildlife in Canada. Ottawa. 13 + v pp.

Marine Fish Bathyraja interrupta Skate, Sandpaper
þ

COSEWIC 2007. (unpublished draft report). COSEWIC assessment 
status report on the sandpaper skate Bathyraja interrupta in Canada. 
Committee on the Status of Endangered Wildlife in Canada. Ottawa. 
vii + 39 pp. (www.sararegistry.gc.ca/status/status_e.cfm).Marine Fish Brosme brosme Cusk

þ
COSEWIC 2003. COSEWIC assessment and status report on the 
cusk Brosme Brosme in Canada. Committee on the Status of 
Endangered Wildlife in Canada. Ottawa. vi + 30 pp.
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Marine Fish Carcharodon carcharias Shark, White Atlantic 
population

þ

COSEWIC 2006. COSEWIC assessment and status report on the 
White Shark Carcharodon carcharias (Atlantic and Pacific 
populations) in Canada. Committee on the Status of Endangered 
Wildlife in Canada. Ottawa. vii + 31 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Marine Fish Cetorhinus maximus Shark, Basking Atlantic 
population

þ þ

COSEWIC. 2009. COSEWIC assessment and status report on the 
Basking Shark Cetorhinus maximus, Atlantic population, in Canada. 
Committee on the Status of Endangered Wildlife in Canada. Ottawa. 
viii + 56 pp. (www.sararegistry.gc.ca/status/status_e.cfm).

Marine Fish Cetorhinus maximus Shark, Basking Pacific population

þ þ

COSEWIC. 2009. COSEWIC assessment and status report on the 
Basking Shark Cetorhinus maximus, Atlantic population, in Canada. 
Committee on the Status of Endangered Wildlife in Canada. Ottawa. 
viii + 56 pp. (www.sararegistry.gc.ca/status/status_e.cfm).

Marine Fish Coryphaenoides rupestris Grenadier, 
Roundnose

þ

COSEWIC 2007. COSEWIC assessment and status report on the 
roughhead grenadier Macrourus berglax in Canada. Committee on 
the Status of Endangered Wildlife in Canada. Ottawa. vii + 40 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Marine Fish Dipturus laevis Skate, Barndoor

þ

COSEWIC. 2010. COSEWIC assessment and status report on the 
Barndoor Skate Dipturus laevis in Canada. Committee on the Status 
of Endangered Wildlife in Canada. Ottawa. xiii + 71 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Marine Fish Gadus morhua Cod, Atlantic Arctic Lakes 
population

þ þ

COSEWIC. 2010. COSEWIC assessment and status report on the 
Atlantic Cod Gadus morhua in Canada. Committee on the Status of 
Endangered Wildlife in Canada. Ottawa. xiii + 105 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Marine Fish Gadus morhua Cod, Atlantic Laurentian North 
population þ þ

COSEWIC. 2010. COSEWIC assessment and status report on the 
Atlantic Cod Gadus morhua in Canada. Committee on the Status of 
Endangered Wildlife in Canada. Ottawa. xiii + 105 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).Marine Fish Gadus morhua Cod, Atlantic Laurentian South 

population
þ þ

COSEWIC. 2010. COSEWIC assessment and status report on the 
Atlantic Cod Gadus morhua in Canada. Committee on the Status of 
Endangered Wildlife in Canada. Ottawa. xiii + 105 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Marine Fish Gadus morhua Cod, Atlantic Newfoundland 
and Labrador 
population þ þ

COSEWIC. 2010. COSEWIC assessment and status report on the 
Atlantic Cod Gadus morhua in Canada. Committee on the Status of 
Endangered Wildlife in Canada. Ottawa. xiii + 105 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Marine Fish Gadus morhua Cod, Atlantic Southern 
population

þ þ

COSEWIC. 2010. COSEWIC assessment and status report on the 
Atlantic Cod Gadus morhua in Canada. Committee on the Status of 
Endangered Wildlife in Canada. Ottawa. xiii + 105 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).
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Marine Fish Galeorhinus galeus Tope

þ

COSEWIC 2007. COSEWIC assessment and status report on the 
tope Galeorhinus galeus in Canada. Committee on the Status of 
Endangered Wildlife in Canada. Ottawa. vii + 29 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Marine Fish Hexanchus griseus Shark, Bluntnose 
Sixgill

þ

COSEWIC 2007. COSEWIC assessment and status report on the 
bluntnose sixgill shark Hexanchus griseus in Canada. Committee on 
the Status of Endangered Wildlife in Canada. Ottawa. vii + 33 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Marine Fish Hippoglossoides platessoides Plaice, American Arctic population

þ

COSEWIC. 2009. COSEWIC assessment and status report on the 
American Plaice Hippoglossoides platessoides, Maritime population, 
Newfoundland and Labrador population and Arctic population, in 
Canada. Committee on the Status of Endangered Wildlife in Canada. 
Ottawa. x + 74 pp. (www.sararegistry.gc.ca/status/status_e.cfm).

Marine Fish Hippoglossoides platessoides Plaice, American Maritime 
population

þ þ

COSEWIC. 2009. COSEWIC assessment and status report on the 
American Plaice Hippoglossoides platessoides, Maritime population, 
Newfoundland and Labrador population and Arctic population, in 
Canada. Committee on the Status of Endangered Wildlife in Canada. 
Ottawa. x + 74 pp. (www.sararegistry.gc.ca/status/status_e.cfm).

Marine Fish Hippoglossoides platessoides Plaice, American Newfoundland 
and Labrador 
population

þ þ

COSEWIC. 2009. COSEWIC assessment and status report on the 
American Plaice Hippoglossoides platessoides, Maritime population, 
Newfoundland and Labrador population and Arctic population, in 
Canada. Committee on the Status of Endangered Wildlife in Canada. 
Ottawa. x + 74 pp. (www.sararegistry.gc.ca/status/status_e.cfm).

Marine Fish Hippoglossus hippoglossus Halibut, Atlantic

þ

COSEWIC. 2011. In Press. COSEWIC assessment and status report 
on the Atlantic Halibut Hippoglossus hippoglossus in Canada. 
Committee on the Status of Endangered Wildlife in Canada. Ottawa. 
ix + 48 pp. (www.registrelep-sararegistry.gc.ca/default_e.cfm).

Marine Fish Isurus oxyrinchus Mako, Shortfin Atlantic 
population

þ

COSEWIC 2006. COSEWIC assessment and status report on the 
shortfin mako Isurus oxyrinchus (Atlantic population) in Canada. 
Committee on the Status of Endangered Wildlife in Canada. Ottawa. 
vi + 24 pp. (www.sararegistry.gc.ca/status/status_e.cfm).

Marine Fish Lamna nasus Porbeagle

þ

COSEWIC 2004. COSEWIC assessment and status report on the 
porbeagle shark Lamna nasus in Canada. Committee on the Status of 
Endangered Wildlife in Canada. Ottawa. viii + 43 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Marine Fish Leucoraja ocellata Skate, Winter Eastern Scotian 
Shelf population

þ þ

COSEWIC 2005. COSEWIC assessment and status report on the 
winter skate Leucoraja ocellata in Canada. Committee on the Status 
of Endangered Wildlife in Canada. Ottawa. vii + 41 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).
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Marine Fish Leucoraja ocellata Skate, Winter Georges Bank-
Western Scotian 
Shelf-Bay of 
Fundy population

þ þ

COSEWIC 2005. COSEWIC assessment and status report on the 
winter skate Leucoraja ocellata in Canada. Committee on the Status 
of Endangered Wildlife in Canada. Ottawa. vii + 41 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Marine Fish Leucoraja ocellata Skate, Winter Northern Gulf-
Newfoundland 
population þ

COSEWIC 2005. COSEWIC assessment and status report on the 
winter skate Leucoraja ocellata in Canada. Committee on the Status 
of Endangered Wildlife in Canada. Ottawa. vii + 41 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Marine Fish Leucoraja ocellata Skate, Winter Southern Gulf of 
St. Lawrence 
population þ þ

COSEWIC 2005. COSEWIC assessment and status report on the 
winter skate Leucoraja ocellata in Canada. Committee on the Status 
of Endangered Wildlife in Canada. Ottawa. vii + 41 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Marine Fish Macrourus berglax Grenadier, 
Roughhead

þ

COSEWIC 2007. COSEWIC assessment and status report on the 
roughhead grenadier Macrourus berglax in Canada. Committee on 
the Status of Endangered Wildlife in Canada. Ottawa. vii + 40 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Marine Fish Malacoraja senta Skate, Smooth Funk Island Deep 
population

þ þ

COSEWIC. 2012. COSEWIC assessment and status report on the 
Smooth Skate Malacoraja senta in Canada. Committee on the Status 
of Endangered Wildlife in Canada. Ottawa. xix + 77 pp. 
(www.registrelep-sararegistry.gc.ca/default_e.cfm).

Marine Fish Malacoraja senta Skate, Smooth Hopedale 
Channel 
population þ

COSEWIC. 2012. COSEWIC assessment and status report on the 
Smooth Skate Malacoraja senta in Canada. Committee on the Status 
of Endangered Wildlife in Canada. Ottawa. xix + 77 pp. 
(www.registrelep-sararegistry.gc.ca/default_e.cfm).

Marine Fish Malacoraja senta Skate, Smooth Laurentian-
Scotian 
population þ þ

COSEWIC. 2012. COSEWIC assessment and status report on the 
Smooth Skate Malacoraja senta in Canada. Committee on the Status 
of Endangered Wildlife in Canada. Ottawa. xix + 77 pp. 
(www.registrelep-sararegistry.gc.ca/default_e.cfm).

Marine Fish Malacoraja senta Skate, Smooth Nose of the Grand 
Banks population

þ

COSEWIC. 2012. COSEWIC assessment and status report on the 
Smooth Skate Malacoraja senta in Canada. Committee on the Status 
of Endangered Wildlife in Canada. Ottawa. xix + 77 pp. 
(www.registrelep-sararegistry.gc.ca/default_e.cfm).

Marine Fish Oncorhynchus nerka Salmon, Sockeye Cultus population

þ þ

COSEWIC 2003. COSEWIC assessment and status report on the 
Sockeye Salmon Oncorhynchus nerka Sakinaw population in 
Canada. Committee on the Status of Endangered Wildlife in Canada. 
Ottawa. ix + 35 pp.

Marine Fish Oncorhynchus nerka Salmon, Sockeye Sakinaw 
population

þ þ

COSEWIC 2003. COSEWIC assessment and status report on the 
Sockeye Salmon Oncorhynchus nerka Sakinaw population in 
Canada. Committee on the Status of Endangered Wildlife in Canada. 
Ottawa. ix + 35 pp.
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Marine Fish Oncorhynchus kisutch Salmon, Coho Interior Fraser 
population

þ

RISK DESIGNATION: COSEWIC 2002. COSEWIC assessment 
and status report on the coho salmon Oncorhynchus kisutch (Interior 
Fraser population) in Canada. Committee on the Status of 
Endangered Wildlife in Canada. Ottawa. viii + 34 pp.
ECOLOGICAL DATA: Irvine, J.R. 2002. COSEWIC status report 
on the coho salmon Oncorhynchus kisutch (Interior Fraser 
population) in Canada, in COSEWIC assessment and status report on 
the coho salmon Oncorhynchus kisutch (Interior Fraser population) 
in Canada. Committee on the Status of Endangered Wildlife in 
Canada. Ottawa. 1-34 pp.

Marine Fish Oncorhynchus tshawytscha Salmon, Chinook Okanagan 
population

þ

COSEWIC 2006. COSEWIC assessment and status report on the 
chinook salmon Oncorhynchus tshawytscha (Okanagan population) 
in Canada. Committee on the Status of Endangered Wildlife in 
Canada. Ottawa. vii + 41 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Marine Fish Prionace glauca Shark, Blue Atlantic 
population þ

COSEWIC 2006. COSEWIC assessment and status report on the 
blue shark Prionace glauca (Atlantic and Pacific populations) in 
Canada. Committee on the Status of Endangered Wildlife in Canada. 
Ottawa. vii + 46 pp. (www.sararegistry.gc.ca/status/status_e.cfm).Marine Fish Raja rhina Skate, Longnose

þ

COSEWIC 2007. (unpublished draft report). COSEWIC assessment 
status report on the longnose skate (Raja rhina) in Canada. 
Committee on the Status of Endangered Wildlife in Canada. Ottawa. 
vii + 49 pp. (www.sararegistry.gc.ca/status/status_e.cfm).

Marine Fish Raja binoculata Skate, Big

þ

COSEWIC 2007 Unpublished report. COSEWIC assessment and 
status report on the Big Skate Raja binoculata in Canada. Committee 
on the Status of Endangered Wildlife in Canada. Ottawa.
vii + 41 pp.

Marine Fish Salmo salar Salmon, Atlantic Anticosti Island 
population þ þ

COSEWIC. 2010. COSEWIC assessment and status report on the 
Atlantic Salmon Salmo salar (Nunavik population, Labrador 
population, Northeast Newfoundland population, South 
Newfoundland population, Southwest Newfoundland population, Marine Fish Salmo salar Salmon, Atlantic Eastern Cape 

Breton population

þ þ

COSEWIC. 2010. COSEWIC assessment and status report on the 
Atlantic Salmon Salmo salar (Nunavik population, Labrador 
population, Northeast Newfoundland population, South 
Newfoundland population, Southwest Newfoundland population, 
Northwest Newfoundland population, Quebec Eastern North Shore 
population, Quebec Western North Shore population, Anticosti 
Island population, Inner St. Lawrence population, Lake Ontario 
population, Gaspé-Southern Gulf of St. Lawrence population, 
Eastern Cape Breton population, Nova Scotia Southern Upland 
population, Inner Bay of Fundy population, Outer Bay of Fundy 
population) in Canada. Committee on the Status of Endangered 
Wildlife in Canada. Ottawa. xlvii + 136 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).
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Marine Fish Salmo salar Salmon, Atlantic Gaspe-Southern 
Gulf of St. 
Lawrence 
population

þ þ

COSEWIC. 2010. COSEWIC assessment and status report on the 
Atlantic Salmon Salmo salar (Nunavik population, Labrador 
population, Northeast Newfoundland population, South 
Newfoundland population, Southwest Newfoundland population, 
Northwest Newfoundland population, Quebec Eastern North Shore 
population, Quebec Western North Shore population, Anticosti 
Island population, Inner St. Lawrence population, Lake Ontario 
population, Gaspé-Southern Gulf of St. Lawrence population, 
Eastern Cape Breton population, Nova Scotia Southern Upland 
population, Inner Bay of Fundy population, Outer Bay of Fundy 
population) in Canada. Committee on the Status of Endangered 
Wildlife in Canada. Ottawa. xlvii + 136 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Marine Fish Salmo salar Salmon, Atlantic Inner Bay of 
Fundy population þ þ

COSEWIC. 2010. COSEWIC assessment and status report on the 
Atlantic Salmon Salmo salar (Nunavik population, Labrador 
population, Northeast Newfoundland population, South 
Newfoundland population, Southwest Newfoundland population, Marine Fish Salmo salar Salmon, Atlantic Inner St. 

Lawrence 
population

þ þ

COSEWIC. 2010. COSEWIC assessment and status report on the 
Atlantic Salmon Salmo salar (Nunavik population, Labrador 
population, Northeast Newfoundland population, South 
Newfoundland population, Southwest Newfoundland population, 
Northwest Newfoundland population, Quebec Eastern North Shore 
population, Quebec Western North Shore population, Anticosti 
Island population, Inner St. Lawrence population, Lake Ontario 
population, Gaspé-Southern Gulf of St. Lawrence population, 
Eastern Cape Breton population, Nova Scotia Southern Upland 
population, Inner Bay of Fundy population, Outer Bay of Fundy 
population) in Canada. Committee on the Status of Endangered 
Wildlife in Canada. Ottawa. xlvii + 136 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Marine Fish Salmo salar Salmon, Atlantic Labrador 
population

þ þ

COSEWIC. 2010. COSEWIC assessment and status report on the 
Atlantic Salmon Salmo salar (Nunavik population, Labrador 
population, Northeast Newfoundland population, South 
Newfoundland population, Southwest Newfoundland population, 
Northwest Newfoundland population, Quebec Eastern North Shore 
population, Quebec Western North Shore population, Anticosti 
Island population, Inner St. Lawrence population, Lake Ontario 
population, Gaspé-Southern Gulf of St. Lawrence population, 
Eastern Cape Breton population, Nova Scotia Southern Upland 
population, Inner Bay of Fundy population, Outer Bay of Fundy 
population) in Canada. Committee on the Status of Endangered 
Wildlife in Canada. Ottawa. xlvii + 136 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).
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Marine Fish Salmo salar Salmon, Atlantic Lake Ontario 
population

þ

COSEWIC. 2010. COSEWIC assessment and status report on the 
Atlantic Salmon Salmo salar (Nunavik population, Labrador 
population, Northeast Newfoundland population, South 
Newfoundland population, Southwest Newfoundland population, 
Northwest Newfoundland population, Quebec Eastern North Shore 
population, Quebec Western North Shore population, Anticosti 
Island population, Inner St. Lawrence population, Lake Ontario 
population, Gaspé-Southern Gulf of St. Lawrence population, 
Eastern Cape Breton population, Nova Scotia Southern Upland 
population, Inner Bay of Fundy population, Outer Bay of Fundy 
population) in Canada. Committee on the Status of Endangered 
Wildlife in Canada. Ottawa. xlvii + 136 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Marine Fish Salmo salar Salmon, Atlantic Northeast 
Newfoundland 
population

þ þ

COSEWIC. 2010. COSEWIC assessment and status report on the 
Atlantic Salmon Salmo salar (Nunavik population, Labrador 
population, Northeast Newfoundland population, South 
Newfoundland population, Southwest Newfoundland population, 
Northwest Newfoundland population, Quebec Eastern North Shore 
population, Quebec Western North Shore population, Anticosti 
Island population, Inner St. Lawrence population, Lake Ontario 
population, Gaspé-Southern Gulf of St. Lawrence population, 
Eastern Cape Breton population, Nova Scotia Southern Upland 
population, Inner Bay of Fundy population, Outer Bay of Fundy 
population) in Canada. Committee on the Status of Endangered 
Wildlife in Canada. Ottawa. xlvii + 136 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Marine Fish Salmo salar Salmon, Atlantic Northwest 
Newfoundland 
population

þ þ

COSEWIC. 2010. COSEWIC assessment and status report on the 
Atlantic Salmon Salmo salar (Nunavik population, Labrador 
population, Northeast Newfoundland population, South 
Newfoundland population, Southwest Newfoundland population, 
Northwest Newfoundland population, Quebec Eastern North Shore 
population, Quebec Western North Shore population, Anticosti 
Island population, Inner St. Lawrence population, Lake Ontario 
population, Gaspé-Southern Gulf of St. Lawrence population, 
Eastern Cape Breton population, Nova Scotia Southern Upland 
population, Inner Bay of Fundy population, Outer Bay of Fundy 
population) in Canada. Committee on the Status of Endangered 
Wildlife in Canada. Ottawa. xlvii + 136 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).
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Marine Fish Salmo salar Salmon, Atlantic Nova Scotia 
Southern Upland 
population

þ þ

COSEWIC. 2010. COSEWIC assessment and status report on the 
Atlantic Salmon Salmo salar (Nunavik population, Labrador 
population, Northeast Newfoundland population, South 
Newfoundland population, Southwest Newfoundland population, 
Northwest Newfoundland population, Quebec Eastern North Shore 
population, Quebec Western North Shore population, Anticosti 
Island population, Inner St. Lawrence population, Lake Ontario 
population, Gaspé-Southern Gulf of St. Lawrence population, 
Eastern Cape Breton population, Nova Scotia Southern Upland 
population, Inner Bay of Fundy population, Outer Bay of Fundy 
population) in Canada. Committee on the Status of Endangered 
Wildlife in Canada. Ottawa. xlvii + 136 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Marine Fish Salmo salar Salmon, Atlantic Outer Bay of 
Fundy population

þ þ

COSEWIC. 2010. COSEWIC assessment and status report on the 
Atlantic Salmon Salmo salar (Nunavik population, Labrador 
population, Northeast Newfoundland population, South 
Newfoundland population, Southwest Newfoundland population, 
Northwest Newfoundland population, Quebec Eastern North Shore 
population, Quebec Western North Shore population, Anticosti 
Island population, Inner St. Lawrence population, Lake Ontario 
population, Gaspé-Southern Gulf of St. Lawrence population, 
Eastern Cape Breton population, Nova Scotia Southern Upland 
population, Inner Bay of Fundy population, Outer Bay of Fundy 
population) in Canada. Committee on the Status of Endangered 
Wildlife in Canada. Ottawa. xlvii + 136 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Marine Fish Salmo salar Salmon, Atlantic Quebec Eastern 
North Shore 
population þ þ

COSEWIC. 2010. COSEWIC assessment and status report on the 
Atlantic Salmon Salmo salar (Nunavik population, Labrador 
population, Northeast Newfoundland population, South 
Newfoundland population, Southwest Newfoundland population, 
Northwest Newfoundland population, Quebec Eastern North Shore Marine Fish Salmo salar Salmon, Atlantic Quebec Western 

North Shore 
population

þ þ

COSEWIC. 2010. COSEWIC assessment and status report on the 
Atlantic Salmon Salmo salar (Nunavik population, Labrador 
population, Northeast Newfoundland population, South 
Newfoundland population, Southwest Newfoundland population, 
Northwest Newfoundland population, Quebec Eastern North Shore 
population, Quebec Western North Shore population, Anticosti 
Island population, Inner St. Lawrence population, Lake Ontario 
population, Gaspé-Southern Gulf of St. Lawrence population, 
Eastern Cape Breton population, Nova Scotia Southern Upland 
population, Inner Bay of Fundy population, Outer Bay of Fundy 
population) in Canada. Committee on the Status of Endangered 
Wildlife in Canada. Ottawa. xlvii + 136 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).
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Marine Fish Salmo salar Salmon, Atlantic South 
Newfoundland 
population

þ þ

COSEWIC. 2010. COSEWIC assessment and status report on the 
Atlantic Salmon Salmo salar (Nunavik population, Labrador 
population, Northeast Newfoundland population, South 
Newfoundland population, Southwest Newfoundland population, 
Northwest Newfoundland population, Quebec Eastern North Shore 
population, Quebec Western North Shore population, Anticosti 
Island population, Inner St. Lawrence population, Lake Ontario 
population, Gaspé-Southern Gulf of St. Lawrence population, 

Marine Fish Salmo salar Salmon, Atlantic Southwest 
Newfoundland 
population

þ þ

COSEWIC. 2010. COSEWIC assessment and status report on the 
Atlantic Salmon Salmo salar (Nunavik population, Labrador 
population, Northeast Newfoundland population, South 
Newfoundland population, Southwest Newfoundland population, 
Northwest Newfoundland population, Quebec Eastern North Shore 
population, Quebec Western North Shore population, Anticosti 
Island population, Inner St. Lawrence population, Lake Ontario 
population, Gaspé-Southern Gulf of St. Lawrence population, 
Eastern Cape Breton population, Nova Scotia Southern Upland 
population, Inner Bay of Fundy population, Outer Bay of Fundy 
population) in Canada. Committee on the Status of Endangered 
Wildlife in Canada. Ottawa. xlvii + 136 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Marine Fish Sardinops sagax Sardine, Pacific

þ

RISK DESIGNATION: COSEWIC 2002. COSEWIC assessment 
and update status report on the Pacific sardine Sardinops sagax in 
Canada. Committee on the Status of Endangered Wildlife in Canada. 
Ottawa. vii + 19 pp.
ECOLOGICAL DATA: Schweigert, J.F. 2002. Update COSEWIC Marine Fish Sebastes maliger Rockfish, Quillback

þ

COSEWIC. 2009. COSEWIC assessment and status report on the 
Quillback Rockfish Sebastes maliger in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. vii + 71 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Marine Fish Sebastes paucispinis Bocaccio
þ

COSEWIC 2002. COSEWIC assessment and status report on the 
Bocaccio Sebastes paucispinis in Canada. Committee on the Status 
of Endangered Wildlife in Canada. Ottawa. vii + 43 pp.

Marine Fish Sebastes pinniger Rockfish, Canary

þ

COSEWIC. 2007. COSEWIC assessment and status report on the 
canary rockfish Sebastes pinniger in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. vii + 71 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Marine Fish Sebastes reedi Rockfish, 
Yellowmouth

þ

COSEWIC. 2010. COSEWIC assessment and status report on the 
Yellowmouth Rockfish Sebastes reedi in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. vii + 57 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Marine Fish Sebastes ruberrimus Rockfish, Yelloweye Pacific Ocean 
inside waters 
population

þ þ

COSEWIC. 2008. COSEWIC assessment and status report on the 
Yelloweye Rockfish Sebastes ruberrimus, Pacific Ocean inside 
waters population and Pacific Ocean outside waters population, in 
Canada. Committee on the Status of Endangered Wildlife in Canada. 
Ottawa. vii + 75 pp. (www.sararegistry.gc.ca/status/status_e.cfm).
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Marine Fish Sebastes ruberrimus Rockfish, Yelloweye Pacific Ocean 
outside waters 
population

þ þ

COSEWIC. 2008. COSEWIC assessment and status report on the 
Yelloweye Rockfish Sebastes ruberrimus, Pacific Ocean inside 
waters population and Pacific Ocean outside waters population, in 
Canada. Committee on the Status of Endangered Wildlife in Canada. 
Ottawa. vii + 75 pp. (www.sararegistry.gc.ca/status/status_e.cfm).

Marine Fish Sebastes crameri Rockfish, 
Darkblotched

þ

COSEWIC. 2009. COSEWIC assessment and status report on the 
Darkblotched Rockfish Sebastes crameri in Canada. Committee on 
the Status of Endangered Wildlife in Canada. Ottawa. vii + 48 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Marine Fish Sebastes fasciatus Redfish, Acadian Atlantic 
population

þ þ

COSEWIC. 2010. COSEWIC assessment and status report on the 
Deepwater Redfish/Acadian Redfish complex Sebastes mentella and 
Sebastes fasciatus, in Canada. Committee on the Status of 
Endangered Wildlife in Canada. Ottawa. x + 80 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Marine Fish Sebastes fasciatus Redfish, Acadian Bonne Bay 
population

þ þ

COSEWIC. 2010. COSEWIC assessment and status report on the 
Deepwater Redfish/Acadian Redfish complex Sebastes mentella and 
Sebastes fasciatus, in Canada. Committee on the Status of 
Endangered Wildlife in Canada. Ottawa. x + 80 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Marine Fish Sebastes mentella Redfish, Deepwater Gulf of St. 
Lawrence - 
Laurentian 
Channel 
population

þ þ

COSEWIC. 2010. COSEWIC assessment and status report on the 
Deepwater Redfish/Acadian Redfish complex Sebastes mentella and 
Sebastes fasciatus, in Canada. Committee on the Status of 
Endangered Wildlife in Canada. Ottawa. x + 80 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Marine Fish Sebastes mentella Redfish, Deepwater Northern 
population

þ þ

COSEWIC. 2010. COSEWIC assessment and status report on the 
Deepwater Redfish/Acadian Redfish complex Sebastes mentella and 
Sebastes fasciatus, in Canada. Committee on the Status of 
Endangered Wildlife in Canada. Ottawa. x + 80 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Marine Fish Sebastes spp. type I Rockfish type I, 
Rougheye

þ þ

COSEWIC 2007. COSEWIC assessment and status report on the 
rougheye rockfish Sebastes sp. type I and Sebastes sp. type II in 
Canada. Committee on the Status of Endangered Wildlife in Canada. 
Ottawa. viii + 36 pp. (www.sararegistry.gc.ca/status/status_e.cfm).

Marine Fish Sebastes spp. type II Rockfish type II, 
Rougheye

þ þ

COSEWIC 2007. COSEWIC assessment and status report on the 
rougheye rockfish Sebastes sp. type I and Sebastes sp. type II in 
Canada. Committee on the Status of Endangered Wildlife in Canada. 
Ottawa. viii + 36 pp. (www.sararegistry.gc.ca/status/status_e.cfm).
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Marine Fish Sebastolobus altivelis Thornyhead, 
Longspine

þ

COSEWIC 2007. COSEWIC assessment and status report on the 
longspine thornyhead Sebastolobus altivelis in Canada. Committee 
on the Status of Endangered Wildlife in Canada. Ottawa.
vi + 27 pp. (www.sararegistry.gc.ca/status/status_e.cfm).

Marine Fish Squalus acanthias Dogfish, Spiny Atlantic 
population

þ

COSEWIC. 2010. COSEWIC assessment and status report on the 
Spiny Dogfish Squalus acanthias, Atlantic population, in Canada. 
Committee on the Status of Endangered Wildlife in Canada. Ottawa. 
vii + 50 pp. (www.sararegistry.gc.ca/status/status_e.cfm).

Marine Fish Squalus suckleyi Dogfish, North 
Pacific Spiny

þ

COSEWIC. 2011. COSEWIC assessment and status report on the 
North Pacific Spiny Dogfish Squalus suckleyi in Canada. Committee 
on the Status of Endangered Wildlife in Canada. Ottawa. x + 45 pp. 
(www.registrelep-sararegistry.gc.ca/default_e.cfm).

Marine Fish Thaleichthys pacificus Eulachon Central Pacific 
Coast population

þ þ

COSEWIC. 2011. COSEWIC assessment and status report on the 
Eulachon, Nass / Skeena Rivers population, Central Pacific Coast 
population and the Fraser River population Thaleichthys pacificus in 
Canada. Committee on the Status of Endangered Wildlife in Canada. 
Ottawa. xv + 88 pp. (www.sararegistry.gc.ca/status/status_e.cfm).

Marine Fish Thaleichthys pacificus Eulachon Fraser River 
population

þ þ

COSEWIC. 2011. COSEWIC assessment and status report on the 
Eulachon, Nass / Skeena Rivers population, Central Pacific Coast 
population and the Fraser River population Thaleichthys pacificus in 
Canada. Committee on the Status of Endangered Wildlife in Canada. 
Ottawa. xv + 88 pp. (www.sararegistry.gc.ca/status/status_e.cfm).

Marine Fish Thaleichthys pacificus Eulachon Nass/Skeena 
Rivers population

þ þ

COSEWIC. 2011. COSEWIC assessment and status report on the 
Eulachon, Nass / Skeena Rivers population, Central Pacific Coast 
population and the Fraser River population Thaleichthys pacificus in 
Canada. Committee on the Status of Endangered Wildlife in Canada. 
Ottawa. xv + 88 pp. (www.sararegistry.gc.ca/status/status_e.cfm).

Marine Fish Thunnus thynnus Bluefin Tuna, 
Atlantic

þ

COSEWIC. 2011. COSEWIC assessment and status report on the 
Atlantic Bluefin Tuna Thunnus thynnus in Canada. Committee on 
the Status of Endangered Wildlife in Canada. Ottawa. ix + 30 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Marine 
Mammal

Balaena mysticetus Whale, Bowhead Bering-Chukchi-
Beaufort 
population

þ þ

COSEWIC. 2009. COSEWIC assessment and update status report on 
the Bowhead Whale Balaena mysticetus, Bering-Chukchi-Beaufort 
population and Eastern Canada-West Greenland population, in 
Canada. Committee on the Status of Endangered Wildlife in Canada. 
Ottawa. vii + 49 pp. (www.sararegistry.gc.ca/status/status_e.cfm).
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Marine 
Mammal

Balaena mysticetus Whale, Bowhead Eastern-Canada-
West Greenland 
population

þ þ

COSEWIC. 2009. COSEWIC assessment and update status report on 
the Bowhead Whale Balaena mysticetus, Bering-Chukchi-Beaufort 
population and Eastern Canada-West Greenland population, in 
Canada. Committee on the Status of Endangered Wildlife in Canada. 
Ottawa. vii + 49 pp. (www.sararegistry.gc.ca/status/status_e.cfm).

Marine 
Mammal

Balaenoptera acutorostrata 
acutorostrata

Whale, Common 
Minke

North Atlantic 
subspecies

þ þ

COSEWIC. 2006. (unpublished report). COSEWIC assessment and 
status report on the common mnke whale Balaenoptera acutorostrata 
in Canada. Committee on the Status of Endangered Wildlife in 
Canada. Ottawa. viii + 40pp.

Marine 
Mammal

Balaenoptera acutorostrata 
scammonii

Whale, Common 
Minke

North Pacific 
subspecies

þ þ

COSEWIC. 2006. (unpublished report). COSEWIC assessment and 
status report on the common mnke whale Balaenoptera acutorostrata 
in Canada. Committee on the Status of Endangered Wildlife in 
Canada. Ottawa. viii + 40pp.

Marine 
Mammal

Balaenoptera borealis Whale, Sei Pacific population
þ

COSEWIC 2003. COSEWIC assessment and status report on the sei 
whale Balaenoptera borealis in Canada. Committee on the Status of 
Endangered Wildlife in Canada. Ottawa. vii + 27 pp.

Marine 
Mammal

Balaenoptera musculus Whale, Blue Atlantic  
population

þ þ

COSEWIC. 2012. COSEWIC status appraisal summary on the Blue 
Whale Balaenoptera musculus, Atlantic population, in Canada. 
Committee on the Status of Endangered Wildlife in Canada. Ottawa. 
xii pp. (www.registrelep-sararegistry.gc.ca/default_e.cfm).

Marine 
Mammal

Balaenoptera musculus Whale, Blue Pacific population

þ þ

COSEWIC. 2012. COSEWIC status appraisal summary on the Blue 
Whale Balaenoptera musculus, Pacific population, in Canada. 
Committee on the Status of Endangered Wildlife in Canada. Ottawa. 
xii pp. (www.registrelep-sararegistry.gc.ca/default_e.cfm).

Marine 
Mammal

Balaenoptera physalus Whale, Fin Atlantic 
population

þ þ

COSEWIC 2005. COSEWIC assessment and update status report on 
the fin whale Balaenoptera physalus in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. ix + 37 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Marine 
Mammal

Balaenoptera physalus Whale, Fin Pacific population

þ þ

COSEWIC 2005. COSEWIC assessment and update status report on 
the fin whale Balaenoptera physalus in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. ix + 37 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Marine 
Mammal

Berardius bairdii Whale, Baird's 
Beaked

COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Marine 
Mammal

Callorhinus ursinus Seal, Northern Fur

þ

COSEWIC. 2010. COSEWIC assessment and status report on the 
Northern Fur Seal Callorhinus ursinus in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. x + 50 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Marine 
Mammal

Cystophora cristata Seal, Hooded COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 
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Marine 
Mammal

Delphinapterus leucas Whale, Beluga Cumberland 
Sound population

þ þ

COSEWIC 2004. COSEWIC assessment and update status report on 
the beluga whale Delphinapterus leucas in Canada. Committee on 
the Status of Endangered Wildlife in Canada. Ottawa. ix + 70 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Marine 
Mammal

Delphinapterus leucas Whale, Beluga East Hudson Bay 
population

þ þ

COSEWIC 2004. COSEWIC assessment and update status report on 
the beluga whale Delphinapterus leucas in Canada. Committee on 
the Status of Endangered Wildlife in Canada. Ottawa. ix + 70 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Marine 
Mammal

Delphinapterus leucas Whale, Beluga Eastern Beaufort 
Sea population

þ þ

COSEWIC 2004. COSEWIC assessment and update status report on 
the beluga whale Delphinapterus leucas in Canada. Committee on 
the Status of Endangered Wildlife in Canada. Ottawa. ix + 70 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Marine 
Mammal

Delphinapterus leucas Whale, Beluga Eastern High 
Arctic/Baffin Bay 
population þ þ

COSEWIC 2004. COSEWIC assessment and update status report on 
the beluga whale Delphinapterus leucas in Canada. Committee on 
the Status of Endangered Wildlife in Canada. Ottawa. ix + 70 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Marine 
Mammal

Delphinapterus leucas Whale, Beluga St. Lawrence 
Estuary 
population þ þ

COSEWIC 2004. COSEWIC assessment and update status report on 
the beluga whale Delphinapterus leucas in Canada. Committee on 
the Status of Endangered Wildlife in Canada. Ottawa. ix + 70 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Marine 
Mammal

Delphinapterus leucas Whale, Beluga Ungava Bay 
population

þ þ

COSEWIC 2004. COSEWIC assessment and update status report on 
the beluga whale Delphinapterus leucas in Canada. Committee on 
the Status of Endangered Wildlife in Canada. Ottawa. ix + 70 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Marine 
Mammal

Delphinapterus leucas Whale, Beluga Western Hudson 
Bay population

þ þ

COSEWIC 2004. COSEWIC assessment and update status report on 
the beluga whale Delphinapterus leucas in Canada. Committee on 
the Status of Endangered Wildlife in Canada. Ottawa. ix + 70 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Marine 
Mammal

Delphinus delphis Dolphin, Common COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Marine 
Mammal

Enhydra lutris Otter, Sea

þ

COSEWIC 2007. COSEWIC assessment and update status report on 
the sea otter Enhydra lutris in Canada. Committee on the Status of 
Endangered Wildlife in Canada. Ottawa. vii + 36 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Marine 
Mammal

Eschrichtius robustus Whale, Grey Eastern North 
Pacific population

þ

COSEWIC 2004. COSEWIC assessment and update status report on 
the grey whale (Eastern North Pacific population) Eschrichtius 
robustus in Canada. Committee on the Status of Endangered Wildlife 
in Canada. Ottawa. vii + 31 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Marine 
Mammal

Eubalaena glacialis Whale, North 
Atlantic Right

þ

COSEWIC 2003. COSEWIC assessment and update status report on 
the North Atlantic right whale Eubalaena glacialis in Canada. 
Committee on the Status of Endangered Wildlife in Canada. Ottawa. 
vii + 28 pp.
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Marine 
Mammal

Eubalaena japonica Whale, North 
Pacific Right

þ

COSEWIC. 2004. COSEWIC assessment and update status report on 
the North Pacific right whale Eubalaena japonica in Canada. 
Committee on the Status of Endangered Wildlife in Canada. Ottawa. 
vi + 22 pp. (www.sararegistry.gc.ca/status/status_e.cfm).

Marine 
Mammal

Eumetopias jubatus Sea Lion, Stellar

þ

COSEWIC 2003. COSEWIC assessment and update status report on 
the Steller sea lion Eumetopias jubatus in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. vii + 47 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm)

Marine 
Mammal

Globicephala macrorhynchus Whale, Short-finned 
Pilot

COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Marine 
Mammal

Globicephala melas Whale, Long-finned 
Pilot

COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Marine 
Mammal

Grampus griseus Dolphin, Risso's COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Marine 
Mammal

Halichoerus grypus Seal, Grey COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Marine 
Mammal

Hyperoodon ampullatus Whale, Northern 
Bottlenose

Davis Strait-
Baffin Bay-
Labrador Sea 
population

þ þ

COSEWIC. 2011. COSEWIC assessment and status report on the 
Northern Bottlenose Whale Hyperoodon ampullatus in Canada. 
Committee on the Status of Endangered Wildlife in Canada. Ottawa. 
xii + 31 pp. (www.sararegistry.gc.ca/status/status_e.cfm).

Marine 
Mammal

Hyperoodon ampullatus Whale, Northern 
Bottlenose

Scotian Shelf 
population

þ þ

COSEWIC. 2011. COSEWIC assessment and status report on the 
Northern Bottlenose Whale Hyperoodon ampullatus in Canada. 
Committee on the Status of Endangered Wildlife in Canada. Ottawa. 
xii + 31 pp. (www.sararegistry.gc.ca/status/status_e.cfm).

Marine 
Mammal

Kogia breviceps Whale, Pygmy 
Sperm

COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Marine 
Mammal

Lagenorhynchus acutus Dolphin, Altantic 
White-sided

COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Marine 
Mammal

Lagenorhynchus albirostris Dolphin, White-
beaked

COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Marine 
Mammal

Lagenorhynchus obliquidens Dolphin, Pacific 
White-sided

COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Marine 
Mammal

Lissodelphis borealis Dolphin, Northern 
Right Whale

COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 
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Marine 
Mammal

Megaptera novaeangliae Whale, Humpback North Pacific 
population

þ þ

COSEWIC. 2011. COSEWIC assessment and status report on the 
Humpback Whale Megaptera novaeangliae in Canada. Committee 
on the Status of Endangered Wildlife in Canada. Ottawa. x + 32 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Marine 
Mammal

Megaptera novaeangliae Whale, Humpback Western North 
Atlantic 
population þ þ

COSEWIC. 2011. COSEWIC assessment and status report on the 
Humpback Whale Megaptera novaeangliae in Canada. Committee 
on the Status of Endangered Wildlife in Canada. Ottawa. x + 32 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Marine 
Mammal

Mesoplodon bidens Whale, Sowerby's 
Beaked 

þ

COSEWIC 2006. COSEWIC assessment and update status report on 
the Sowerby’s beaked whale Mesoplodon bidens in Canada. 
Committee on the Status of Endangered Wildlife in Canada. Ottawa. 
vi + 20 pp. (www.sararegistry.gc.ca/status/status_e.cfm).

Marine 
Mammal

Mesoplodon carlhubbsi Whale, Hubb's 
Beaked

COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Marine 
Mammal

Mesoplodon densirostris Whale, Blainville's 
Beaked

COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Marine 
Mammal

Mesoplodon mirus Whale, True's 
Beaked

COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Marine 
Mammal

Mesoplodon stejneri Whale, Stejneger's 
Beaked

COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Marine 
Mammal

Mirounga angustirostris Seal, Northern 
Elephant

COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Marine 
Mammal

Monodon monoceros Narwhal

þ

COSEWIC 2004. COSEWIC assessment and update status report on 
the narwhal Monodon monoceros in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. vii + 50 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm)

Marine 
Mammal

Odobenus rosmarus 
rosmarus

Walrus, Atlantic

þ

COSEWIC 2006. COSEWIC assessment and update status report on 
the Atlantic walrus Odobenus rosmarus rosmarus in Canada. 
Committee on the Status of Endangered Wildlife in Canada. Ottawa. 
ix + 65 pp. (www.sararegistry.gc.ca/status/status_e.cfm).

Marine 
Mammal

Orcinus orca Whale, Killer Northeast Pacific 
northern resident 
population

þ þ

COSEWIC. 2008. COSEWIC assessment and update status report on 
the Killer Whale Orcinus orca, Southern Resident population, 
Northern Resident population, West Coast Transient population, 
Offshore population and Northwest Atlantic / Eastern Arctic 
population, in Canada. Committee on the Status of Endangered 
Wildlife in Canada. Ottawa. viii + 65 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).
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Marine 
Mammal

Orcinus orca Whale, Killer Northeast Pacific 
offshore 
population

þ þ

COSEWIC. 2008. COSEWIC assessment and update status report on 
the Killer Whale Orcinus orca, Southern Resident population, 
Northern Resident population, West Coast Transient population, 
Offshore population and Northwest Atlantic / Eastern Arctic 
population, in Canada. Committee on the Status of Endangered 
Wildlife in Canada. Ottawa. viii + 65 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Marine 
Mammal

Orcinus orca Whale, Killer Northeast Pacific 
southern resident 
population

þ þ

COSEWIC. 2008. COSEWIC assessment and update status report on 
the Killer Whale Orcinus orca, Southern Resident population, 
Northern Resident population, West Coast Transient population, 
Offshore population and Northwest Atlantic / Eastern Arctic 
population, in Canada. Committee on the Status of Endangered 
Wildlife in Canada. Ottawa. viii + 65 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Marine 
Mammal

Orcinus orca Whale, Killer Northeast Pacific 
transient 
population

þ þ

COSEWIC. 2008. COSEWIC assessment and update status report on 
the Killer Whale Orcinus orca, Southern Resident population, 
Northern Resident population, West Coast Transient population, 
Offshore population and Northwest Atlantic / Eastern Arctic 
population, in Canada. Committee on the Status of Endangered 
Wildlife in Canada. Ottawa. viii + 65 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Marine 
Mammal

Orcinus orca Whale, Killer Northwest 
Atlantic / Eastern 
Arctic population

þ þ

COSEWIC. 2008. COSEWIC assessment and update status report on 
the Killer Whale Orcinus orca, Southern Resident population, 
Northern Resident population, West Coast Transient population, 
Offshore population and Northwest Atlantic / Eastern Arctic 
population, in Canada. Committee on the Status of Endangered 
Wildlife in Canada. Ottawa. viii + 65 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Marine 
Mammal

Phoca hispida Seal, Ringed COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Marine 
Mammal

Phoca vitulina richardsi Seal, Harbour Pacific subspecies COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Marine 
Mammal

Phoca vitulina concolor Seal, Harbour Atlantic Eastern 
Arctic subspecies

þ

COSEWIC. 2007. COSEWIC assessment and update status report on 
the harbour seal Atlantic and Eastern Arctic subspecies Phoca 
vitulina concolor and Lacs des Loups Marins subspecies Phoca 
vitulina mellonae in Canada. Committee on the Status of Endangered 
Wildlife in Canada. Ottawa. vii + 40 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Marine 
Mammal

Phoca vitulina mellonae Seal, Harbour Lacs des Loups 
Marins subspecies

þ

COSEWIC. 2007. COSEWIC assessment and update status report on 
the harbour seal Atlantic and Eastern Arctic subspecies Phoca 
vitulina concolor and Lacs des Loups Marins subspecies Phoca 
vitulina mellonae in Canada. Committee on the Status of Endangered 
Wildlife in Canada. Ottawa. vii + 40 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).134



Marine 
Mammal

Phocoena phocoena Porpoise, Harbour Northwest 
Atlantic 
population þ þ

COSEWIC 2006. COSEWIC assessment and update status report on 
the harbour porpoise Phocoena phocoena (Northwest Atlantic 
population) in Canada. Committee on the Status of Endangered 
Wildlife in Canada. Ottawa. vii + 32 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Marine 
Mammal

Phocoena phocoena Porpoise, Harbour Pacific population

þ þ

STATUS DESIGNATION: COSEWIC 2003. COSEWIC 
assessment and update status report on the harbour porpoise 
Phocoena phocoena (Pacific Ocean population) in Canada. 
Committee on the Status of Endangered Wildlife in Canada. Ottawa. 
vi + 22 pp. (www.sararegistry.gc.ca/status/status_e.cfm)
ECOLOGICAL DATA: Baird, R.W. 2003. Update COSEWIC 
status report on the harbour porpoise Phocoena phocoena (Pacific 
Ocean population) in Canada, in COSEWIC assessment and update 
status report on the harbour porpoise Phocoena phocoena (Pacific 
Ocean population) in Canada. Committee on the Status of 
Endangered Wildlife in Canada. Ottawa. 1-22 pp.

Marine 
Mammal

Phocoenoides dalli Porpoise, Dall's COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Marine 
Mammal

Physeter macrocephalus Whale, Sperm COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Marine 
Mammal

Pseudorca crassidens Whale, False Killer COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Marine 
Mammal

Stenella coeruleoalba Dolphin, Striped COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Marine 
Mammal

Tursiops truncatus Dolphin, Bottlenose COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Marine 
Mammal

Zalophus californianus Sea Lion, California COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Marine 
Mammal

Ziphius cavirostris Whale, Cuvier's 
Beaked

COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 
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Reptile Apalone spinifera Softshell, Spiny 

þ

RISK DESIGNATION: COSEWIC 2002. COSEWIC assessment 
and update status report on the spiny softshell turtle Apalone 
spinifera in Canada. Committee on the Status of Endangered 
Wildlife in Canada. Ottawa. vii + 17 pp.
ECOLOGICAL DATA: Fletcher, M. 2002. Update COSEWIC 
status report on the spiny softshell turtle Apalone spinifera in 
Canada, in COSEWIC assessment and update status report on the 
spiny softshell turtle Apalone spinifera in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa.
1-17 pp.

Reptile Caretta caretta Sea Turtle, 
Loggerhead

þ

COSEWIC. 2010. COSEWIC assessment and status report on the 
Loggerhead Sea Turtle Caretta caretta in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. viii + 75 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Reptile Charina bottae Boa, Rubber 

þ

STATUS DESIGNATION: COSEWIC 2003. COSEWIC 
assessment and status report on the rubber boa Charina bottae in 
Canada. Committee on the Status of Endangered Wildlife in Canada. 
Ottawa. vi + 14 pp.
ECOLOGICAL DATA: Cameron, M., and R. St. Clair. 2003. 
COSEWIC status report on the rubber boa Charina bottae in Canada, 
in COSEWIC assessment and status report on the rubber boa 
Charina bottae in Canada. Committee on the Status of Endangered 
Wildlife in Canada. Ottawa. 1-14.

Reptile Chelydra serpentina Turtle, Snapping

þ

COSEWIC. 2008. COSEWIC assessment and status report on the 
Snapping Turtle Chelydra serpentina in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. vii + 47 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Reptile Chrysemys picta bellii Turtle, Western 
Painted

Intermountain - 
Rocky Mountain 
population

þ þ

COSEWIC 2006. COSEWIC assessment and status report on the 
Western Painted Turtle Chrysemys picta bellii (Pacific Coast 
population, Intermountain-Rocky Mountain population and 
Prairie/Western Boreal - Canadian Shield population) in Canada. 
Committee on the Status of Endangered Wildlife in Canada. Ottawa. 
vii + 40 pp. (www.sararegistry.gc.ca/status/status_e.cfm).

Reptile Chrysemys picta bellii Turtle, Western 
Painted

Pacific Coast 
population

þ þ

COSEWIC 2006. COSEWIC assessment and status report on the 
Western Painted Turtle Chrysemys picta bellii (Pacific Coast 
population, Intermountain-Rocky Mountain population and 
Prairie/Western Boreal - Canadian Shield population) in Canada. 
Committee on the Status of Endangered Wildlife in Canada. Ottawa. 
vii + 40 pp. (www.sararegistry.gc.ca/status/status_e.cfm).

Reptile Chrysemys picta bellii Turtle, Western 
Painted

Prairie / Western 
Boreal - Canadian 
Shield population

þ þ

COSEWIC 2006. COSEWIC assessment and status report on the 
Western Painted Turtle Chrysemys picta bellii (Pacific Coast 
population, Intermountain-Rocky Mountain population and 
Prairie/Western Boreal - Canadian Shield population) in Canada. 
Committee on the Status of Endangered Wildlife in Canada. Ottawa. 
vii + 40 pp. (www.sararegistry.gc.ca/status/status_e.cfm).
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Reptile Clemmys guttata Turtle, Spotted 

þ

COSEWIC 2004. COSEWIC assessment and update status report on 
the spotted turtle Clemmys guttata in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. vi + 27 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Reptile Coluber constrictor 
flaviventris

Racer, Eastern 
Yellow-bellied 

flaviventris 
subspecies

þ þ

COSEWIC 2004. COSEWIC assessment and update status report on 
the Eastern and Western Yellow- bellied Racers, Coluber constrictor 
flaviventris and Coluber constrictor mormon in Canada. Committee 
on the Status of Endangered Wildlife in Canada. Ottawa. vii + 35 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm)

Reptile Coluber constrictor foxii Racer, Blue

þ

COSEWIC. 2012. COSEWIC status appraisal summary on the Blue 
Racer Coluber constrictor foxii in Canada. Committee on the Status 
of Endangered Wildlife in Canada. Ottawa. xvii pp. 
(www.registrelep-sararegistry.gc.ca/default_e.cfm).

Reptile Coluber constrictor 
mormon

Racer, Western 
Yellow-bellied

mormon 
subspecies

þ þ

COSEWIC 2004. COSEWIC assessment and update status report on 
the Eastern and Western Yellow- bellied Racers, Coluber constrictor 
flaviventris and Coluber constrictor mormon in Canada. Committee 
on the Status of Endangered Wildlife in Canada. Ottawa. vii + 35 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm)

Reptile Contia tenuis Snake, Sharp-tailed

þ

COSEWIC. 2009. COSEWIC assessment and status report on the 
Sharp-tailed Snake Contia tenuis in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. vii + 38 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Reptile Crotalus oreganus Rattlesnake, 
Western 

þ

STATUS DESIGNATION: COSEWIC 2004. COSEWIC 
assessment and status report on the western rattlesnake Crotalus 
oreganus in Canada. Committee on the Status of Endangered 
Wildlife in Canada. Ottawa. vi + 26 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).
ECOLOGICAL DATA: Didiuk, A.B., J.M. Macartney and L.A. 
Gregory. 2004. COSEWIC status report on the western rattlesnake 
Crotalus oreganus in Canada, in COSEWIC assessment and status 
report on the western rattlesnake Crotalus oreganus in Canada. 
Committee on the Status of Endangered Wildlife in Canada. Ottawa. 
1-26 pp.

Reptile Dermochelys coriacea Sea Turtle, 
Leatherback 

Atlantic 
population

þ þ

COSEWIC. 2012. COSEWIC assessment and status report on the 
Leatherback Sea Turtle Dermochelys coriacea in Canada. Committee 
on the Status of Endangered Wildlife in Canada. Ottawa. xv + 58 pp. 
(www.registrelep-sararegistry.gc.ca/default_e.cfm).

Reptile Dermochelys coriacea Sea Turtle, 
Leatherback 

Pacific population

þ þ

COSEWIC. 2012. COSEWIC assessment and status report on the 
Leatherback Sea Turtle Dermochelys coriacea in Canada. Committee 
on the Status of Endangered Wildlife in Canada. Ottawa. xv + 58 pp. 
(www.registrelep-sararegistry.gc.ca/default_e.cfm).
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Reptile Elgaria coerulea Lizard, Northern 
Alligator 

þ

RISK DESIGNATION: COSEWIC 2002. (unpublished report). 
COSEWIC assessment and status report on the Northern Alligator 
Lizard Elgaria coerulea in Canada. Committee on the Status of 
Endangered Wildlife in Canada. Ottawa. vi + 24 pp.
ECOLOGICAL DATA: Holt, S.M. 2002. (unpublished report). 
COSEWIC status report on the Northwestern Alligator Lizard 
Elgaria coerulea principes in Canada in COSEWIC assessment and 
status report the Northern Alligator Lizard Elgaria coerulea in 
Canada . Committee on the Status of Endangered Wildlife in 
Canada. Ottawa. 1-24 pp.

Reptile Emydoidea blandingii Turtle, Blanding's Great Lakes / St. 
Lawrence 
population þ þ

COSEWIC 2005. COSEWIC assessment and update status report on 
the Blanding's Turtle Emydoidea blandingii in Canada. Committee 
on the Status of Endangered Wildlife in Canada. Ottawa. viii + 40 
pp. (www.sararegistry.gc.ca/status/status_e.cfm).

Reptile Emydoidea blandingii Turtle, Blanding's Nova Scotia 
population

þ þ

COSEWIC 2005. COSEWIC assessment and update status report on 
the Blanding's Turtle Emydoidea blandingii in Canada. Committee 
on the Status of Endangered Wildlife in Canada. Ottawa. viii + 40 
pp. (www.sararegistry.gc.ca/status/status_e.cfm).

Reptile Glyptemys insculpta Turtle, Wood

þ

COSEWIC. 2007. COSEWIC assessment and update status report on 
the Wood Turtle Glyptemys insculpta in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa.
vii + 42 pp. (www.sararegistry.gc.ca/status/status_e.cfm).

Reptile Graptemys geographica Turtle, Northern 
Map

þ

STATUS DESIGNATION: COSEWIC 2002. COSEWIC 
assessment and status report on the northern map turtle Graptemys 
geographica in Canada. Committee on the Status of Endangered 
Wildlife in Canada. Ottawa. vi + 34 pp.
ECOLOGICAL DATA: Roche, B. 2002. COSEWIC status report 
on the northern map turtle Graptemys geographica inCanada, in 
COSEWIC assessment and status report on the northern map turtle 
Graptemys geographica in Canada. Committee on the Status of 
Endangered Wildlife in Canada. Ottawa. 1-34 pp.

Reptile Heterodon platirhinos Snake, Eastern Hog-
nosed

þ

COSEWIC. 2007. COSEWIC assessment and update status report on 
the Eastern Hog-nosed Snake Heterodon platirhinos in Canada. 
Committee on the Status of Endangered Wildlife in Canada. Ottawa. 
viii + 36 pp. (www.sararegistry.gc.ca/status/status_e.cfm).

Reptile Hypsiglena chlorophaea Nightsnake, Desert

þ

COSEWIC. 2011. COSEWIC status appraisal summary on the 
Desert Nightsnake Hypsiglena chlorophaea in Canada. Committee 
on the Status of Endangered Wildlife in Canada. Ottawa. xiii pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).
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Reptile Lampropeltis triangulum Milksnake

þ

RISK DESIGNATION: COSEWIC 2002. COSEWIC assessment 
and status report on the milksnake Lampropeltis triangulum in 
Canada. Committee on the Status of Endangered Wildlife in Canada. 
Ottawa. vi + 29 pp.
ECOLOGICAL DATA: Fischer, L. 2002. COSEWIC status report 
on the milksnake Lampropeltis triangulum in Canada in COSEWIC 
assessment and status report on the milksnake Lampropeltis 
triangulum in Canada. Committee on the Status of Endangered 
Wildlife in Canada. Ottawa. 1-29 pp.

Reptile Nerodia sipedon 
insularum

Watersnake, Lake 
Erie

þ

COSEWIC 2006. COSEWIC assessment and update status report on 
the Lake Erie watersnake Nerodia sipedon insularum in Canada. 
Committee on the Status of Endangered Wildlife in Canada. Ottawa. 
vii + 23 pp. (www.sararegistry.gc.ca/status/status_e.cfm).

Reptile Nerodia sipedon sipedon Watersnake, 
Northern

þ

RISK DESIGNATION: COSEWIC 2002. (unpublished report). 
COSEWIC assessment and status report on the Northern Watersnake 
Nerodia sipedon sipedon in Canada. Committee on the Status of 
Endangered Wildlife in Canada. Ottawa. vi + 22 pp.
ECOLOGICAL DATA: Rouse, J.D. and R.J. Willson. 2002. 
(unpublished report). COSEWIC status report on the Northern 
Watersnake Nerodia sipedon sipedon in Canada in COSEWIC 
assessment and status report on the Northern Watersnake Nerodia 
sipedon sipedon in Canada . Committee on the Status of Endangered 
Wildlife in Canada. Ottawa. 1-22 pp.

Reptile Pantherophis gloydi Foxsnake, Eastern Carolinian 
population

þ þ

COSEWIC. 2008. COSEWIC assessment and update status report on 
the Eastern Foxsnake Elaphe gloydi, Carolinian population and 
Great Lakes/St. Lawrence population, in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. vii + 45 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Reptile Pantherophis gloydi Foxsnake, Eastern Great Lakes / St. 
Lawrence 
population þ þ

COSEWIC. 2008. COSEWIC assessment and update status report on 
the Eastern Foxsnake Elaphe gloydi, Carolinian population and 
Great Lakes/St. Lawrence population, in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. vii + 45 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Reptile Pantherophis spiloides Ratsnake, Gray Carolinian 
population

þ þ

COSEWIC 2007. COSEWIC assessment and update status report on 
the Gray Ratsnake Elaphe spiloides (Great Lakes/St. Lawrence 
population and Carolinian population) in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. vii + 33 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Reptile Pantherophis spiloides Ratsnake, Gray Great Lakes / St. 
Lawrence 
population þ þ

COSEWIC 2007. COSEWIC assessment and update status report on 
the Gray Ratsnake Elaphe spiloides (Great Lakes/St. Lawrence 
population and Carolinian population) in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. vii + 33 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).
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Reptile Phrynosoma hemandesi Lizard, Greater 
Short-horned

þ

COSEWIC 2007. COSEWIC assessment and update status report on 
the Greater Short-horned Lizard Phrynosoma hernandesi in Canada. 
Committee on the Status of Endangered Wildlife in Canada. Ottawa. 
vi + 41 pp. (www.sararegistry.gc.ca/status/status_e.cfm).

Reptile Pituophis catenifer 
deserticola

Gophersnake, Great 
Basin

Great Basin

þ

RISK DESIGNATION: COSEWIC 2002. COSEWIC assessment 
and status report on the Gophersnake Pituophis catenifer in Canada. 
Committee on the Status of Endangered Wildlife in Canada. Ottawa. 
vii + 33 pp.
ECOLOGICAL DATA: Waye, H., and C. Shewchuk. 2002. 
COSEWIC status report on the Gophersnake Pituophis catenifer in 
Canada in COSEWIC assessment and status report on the 
Gophersnake Pituophis catenifer in Canada. Committee on the Status 
of Endangered Wildlife in Canada. Ottawa. 1-33 pp.

Reptile Plestiodon fasciatus Skink, Five-lined Carolinian 
population

þ þ

COSEWIC 2007. COSEWIC assessment and update status report on 
the Five-lined Skink Eumeces fasciatus (Carolinian population and 
Great Lakes/St. Lawrence population) in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. vii + 50 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Reptile Plestiodon fasciatus Skink, Five-lined Great Lakes / St. 
Lawrence 
population þ þ

COSEWIC 2007. COSEWIC assessment and update status report on 
the Five-lined Skink Eumeces fasciatus (Carolinian population and 
Great Lakes/St. Lawrence population) in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. vii + 50 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Reptile Plestiodon septentrionalis Skink, Prairie

þ

COSEWIC 2004. COSEWIC assessment and update status report on 
the prairie skink Eumeces septentrionalis in Canada. Committee on 
the Status of Endangered Wildlife in Canada. Ottawa. vi + 22 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Reptile Plestiodon skiltonianus Skink, Western

þ

RISK DESIGNATION: COSEWIC 2002. COSEWIC assessment 
and status report on the western skink Eumeces skiltonianus in 
Canada. Committee on the Status of Endangered Wildlife in Canada. 
Ottawa. vi + 19 pp.
ECOLOGICAL DATA: Ovaska, K.E. and C. Engelstoft. 2002. 
COSEWIC status report on the western skink Eumeces skiltonianus 
in Canada, in COSEWIC assessment and status report on the western 
skink Eumeces skiltonianus in Canada. Committee on the Status of 
Endangered Wildlife in Canada. Ottawa.
1-19 pp.

Reptile Regina septemvittata Queensnake

þ

COSEWIC. 2010. COSEWIC assessment and status report on the 
Queensnake Regina septemvittata in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. vii + 34 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Reptile Sistrurus catenatus Massasauga Carolinian 
population (2012)

COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 
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Reptile Sistrurus catenatus Massasauga Great Lakes / St. 
Lawrence 
population (2012)

COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Reptile Sistrurus catenatus Massasauga 

þ

RISK DESIGNATION: COSEWIC 2002. COSEWIC assessment 
and update status report on the massasauga Sistrurus catenatus in 
Canada. Committee on the Status of Endangered Wildlife in Canada. 
Ottawa. viI + 23 pp.
ECOLOGICAL DATA: Rouse, J.D., and R.J. Willson. 2002. 
Update COSEWIC status report on the massasauga Sistrurus 
catenatus in Canada, in COSEWIC assessment and update status 
report on the massasauga Sistrurus catenatus in Canada. Committee 
on the Status of Endangered Wildlife in Canada. Ottawa. 1-23 pp.

Reptile Sternotherus odoratus Turtle, Eastern 
Musk

þ

RISK DESIGNATION: COSEWIC 2002. COSEWIC assessment 
and status report the stinkpot Sternotherus odoratus. Committee on 
the Status of Endangered Wildlife in Canada. Ottawa. vi + 18 pp.
ECOLOGICAL DATA: Edmonds, J. 2002. COSEWIC status report 
on the stinkpot Sternotherus odoratus in Canada, in COSEWIC 
assessment and status report the stinkpot Sternotherus odoratus in 
Canada. Committee on the Status of Endangered Wildlife in Canada. 
Ottawa. 1-18 pp

Reptile Storeria dekayi Brownsnake, 
DeKay's

þ

RISK DESIGNATION: COSEWIC 2002. (unpublished report). 
COSEWIC assessment and status report on DeKay’s Brownsnake 
Storeria dekayi in Canada. Committee on the Status of Endangered 
Wildlife in Canada. Ottawa. vii + 40 pp.
ECOLOGICAL DATA: Holt, S.M. 2002. (unpublished report). 
COSEWIC status report on DeKay’s Brownsnake Storeria dekayi in 
Canada in COSEWIC assessment and status report on DeKay’s 
Brownsnake Storeria dekayi in Canada . Committee on the Status of 
Endangered Wildlife in Canada. Ottawa. 1-40 pp.

Reptile Thamnophis butleri Gartersnake, 
Butler's 

þ

COSEWIC. 2010. COSEWIC assessment and status report on the 
Butler’s Gartersnake Thamnophis butler in Canada. Committee on 
the Status of Endangered Wildlife in Canada. Ottawa. xi + 51 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Reptile Thamnophis ordinoides Gartersnake, 
Northwestern

þ

RISK DESIGNATION: COSEWIC 2003. (unpublished report). 
COSEWIC assessment and status report on the Northwestern 
Gartersnake Thamnophis ordinoides in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. vi + 16 pp.
ECOLOGICAL DATA: Gregory, L. 2003. (unpublished report). 
COSEWIC status report on the Northwestern Gartersnake 
Thamnophis ordinoides in Canada in COSEWIC assessment and 
status report on the Northwestern Gartersnake Thamnophis 
ordinoides in Canada . Committee on the Status of Endangered 
Wildlife in Canada. Ottawa. 1-16 pp.
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Reptile Thamnophis sauritus Ribbonsnake, 
Eastern

Atlantic 
population

þ þ

RISK DESIGNATION: COSEWIC 2002. COSEWIC assessment 
and status report on the eastern ribbonsnake Thamnophis sauritus. 
Committee on the Status of Endangered Wildlife in Canada. Ottawa. 
vi + 24 pp.
ECOLOGICAL DATA: Smith, K. 2002. COSEWIC status report 
on the eastern ribbonsnake Thamnophis sauritus in Canada, in 
COSEWIC assessment and status report on the eastern ribbonsnake 
Thamnophis sauritus. Committee on the Status of Endangered 
Wildlife in Canada. Ottawa. 1-24 pp.

Reptile Thamnophis sauritus Ribbonsnake, 
Eastern

Great Lakes 
population

þ þ

RISK DESIGNATION: COSEWIC 2002. COSEWIC assessment 
and status report on the eastern ribbonsnake Thamnophis sauritus. 
Committee on the Status of Endangered Wildlife in Canada. Ottawa. 
vi + 24 pp.
ECOLOGICAL DATA: Smith, K. 2002. COSEWIC status report 
on the eastern ribbonsnake Thamnophis sauritus in Canada, in 
COSEWIC assessment and status report on the eastern ribbonsnake 
Thamnophis sauritus. Committee on the Status of Endangered 
Wildlife in Canada. Ottawa. 1-24 pp.

Terrestrial 
Mammal

Antrozous pallidus Bat, Pallid

þ

COSEWIC. 2010. COSEWIC status appraisal summary on the Pallid 
Bat Antrozous pallidus in Canada. Committee on the Status of 
Endangered Wildlife in Canada. Ottawa. xiii pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Terrestrial 
Mammal

Aplodontia rufa Beaver, Mountain

þ

COSEWIC. 2012. COSEWIC assessment and status report on the 
Mountain Beaver Aplodontia rufa in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. xi + 30 pp. 
(www.registrelep-sararegistry.gc.ca/default_e.cfm).

Terrestrial 
Mammal

Bison bison athabascae Bison, Woods COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Terrestrial 
Mammal

Bison bison bison Bison, Plains

þ

COSEWIC 2004. COSEWIC assessment and status report on the 
plains bison Bison bison bison in Canada. Committee on the Status 
of Endangered Wildlife in Canada. Ottawa. vi + 71 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Terrestrial 
Mammal

Canis lupus nubilus Wolf, Southern Grey COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Terrestrial 
Mammal

Canis lupus occidentalis Wolf, Northern Grey COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 
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Terrestrial 
Mammal

Canis lycaon Wolf, Eastern Grey Canis lupus 
lycaon

þ

RISK DESIGNATION: COSEWIC 2001. COSEWIC assessment 
and update status report on the eastern wolf Canis lupus lycaon in 
Canada. Committee on the Status of Endangered Wildlife in Canada. 
Ottawa. vi + 19 pp.
ECOLOGICAL DATA: Samson, C. 2001. Update COSEWIC 
status report on the eastern wolf Canis lupus lycaon in Canada, in 
COSEWIC assessment and update status report on the eastern wolf 
Canis lupus lycaon in Canada. Committee on the Status of 
Endangered Wildlife in Canada. Ottawa. 1-17 pp.

Terrestrial 
Mammal

Cynomys ludovicianus Prairie Dog, Black-
tailed

þ

COSEWIC. 2011. COSEWIC assessment and status report on the 
Black-tailed Prairie Dog Cynomys ludovicianus in Canada. 
Committee on the Status of Endangered Wildlife in Canada. Ottawa. 
xiii + 58 pp. (www.registrelep-sararegistry.gc.ca/default_e.cfm). 

Terrestrial 
Mammal

Dipodomys ordii Kangaroo Rat, Ord's

þ

COSEWIC 2006. COSEWIC assessment and update status report on 
the Ord’s kangaroo rat Dipodomys ordii in Canada. Committee on 
the Status of Endangered Wildlife in Canada. Ottawa. vii + 34 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Terrestrial 
Mammal

Euderma maculatum Bat, Spotted

þ

COSEWIC 2004. COSEWIC assessment and update status report on 
the spotted bat Euderma maculatum in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. vii + 26 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Terrestrial 
Mammal

Geomys bursarius Gopher, Plains 
Pocket

COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Terrestrial 
Mammal

Glaucomys volans Squirrel, Southern 
Flying

Atlantic (Nova 
Scotia) population

þ þ

COSEWIC 2006. COSEWIC assessment and update status report on 
the southern flying squirrel Glaucomys volans (Atlantic (Nova 
Scotia) population and Great Lakes Plains population) in Canada. 
Committee on the Status of Endangered Wildlife in Canada. Ottawa. 
vii + 33 pp.

Terrestrial 
Mammal

Glaucomys volans Squirrel, Southern 
Flying

Great Lakes 
Plains population

þ þ

COSEWIC 2006. COSEWIC assessment and update status report on 
the southern flying squirrel Glaucomys volans (Atlantic (Nova 
Scotia) population and Great Lakes Plains population) in Canada. 
Committee on the Status of Endangered Wildlife in Canada. Ottawa. 
vii + 33 pp.

Terrestrial 
Mammal

Gulo gulo Wolverine Eastern 
population þ þ

COSEWIC 2003. COSEWIC assessment and update status report on 
the wolverine Gulo gulo in Canada. Committee on the Status of 
Endangered Wildlife in Canada. Ottawa. vi + 41 pp.

Terrestrial 
Mammal

Gulo gulo Wolverine Western 
population þ þ

COSEWIC 2003. COSEWIC assessment and update status report on 
the wolverine Gulo gulo in Canada. Committee on the Status of 
Endangered Wildlife in Canada. Ottawa. vi + 41 pp.
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Terrestrial 
Mammal

Lynx canadensis Lynx, Canada

þ

RISK DESIGNATION: COSEWIC. 2001. (unpublished report). 
COSEWIC assessment and update status report on the Canada lynx 
Lynx canadensis in Canada. Committee on the Status of Endangered 
Wildlife in Canada. Ottawa. viii + 50 pp.
ECOLOGICAL DATA: Poole, K.G. 2001. (unpublished report). 
Update COSEWIC status report on the Canada lynx Lynx canadensis 
in Canada in COSEWIC assessment and update status report on the 
Canada lynx Lynx canadensis in Canada. Committee on the Status of 
Endangered Wildlife in Canada. Ottawa.
1-50 pp.

Terrestrial 
Mammal

Marmota vancouverensis Marmot, Vancouver 
Island

þ

COSEWIC. 2008. COSEWIC assessment and update status report on 
the Vancouver Island marmot Marmota vancouverensis in Canada. 
Committee on the Status of Endangered Wildlife in Canada. Ottawa. 
vii + 29 pp. (www.sarareregistry.gc.ca/status/status_e.cfm).

Terrestrial 
Mammal

Martes americana atrata Marten, American Newfoundland 
population

þ

COSEWIC 2007. COSEWIC assessment and update status report on 
the American marten (Newfoundland population) Martes americana 
atrata in Canada. Committee on the Status of Endangered Wildlife in 
Canada. Ottawa. vi + 26 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Terrestrial 
Mammal

Microtus pinetorum Vole, Woodland

þ

COSEWIC. 2010. COSEWIC assessment and status report on the 
Woodland Vole Microtus pinetorum in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. x + 35 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Terrestrial 
Mammal

Mustela frenata 
longicauda

Weasel, Prairie 
Long-tailed

COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Terrestrial 
Mammal

Mustela erminea 
haidarum

Ermine haidarum 
subspecies

þ

RISK DESIGNATION: COSEWIC 2002. COSEWIC assessment 
and update status report on the woodland caribou Rangifer tarandus 
caribou in Canada. Committee on the Status of Endangered Wildlife 
in Canada. Ottawa. xi + 98 pp.
ECOLOGICAL DATA: Thomas, D.C., and D.R. Gray. 2002. 
Update COSEWIC status report on the woodland caribou Rangifer 
tarandus caribou in Canada, in COSEWIC assessment and update 
status report on the Woodland Caribou Rangifer tarandus caribou in 
Canada. Committee on the Status of Endangered Wildlife in Canada. 
Ottawa. 1-98 pp.

Terrestrial 
Mammal

Myotis lucifugus Myotis, Little 
Brown

þ

Forbes, G. 2012. Technical Summary and Supporting Information 
for an Emergency Assessment of the Little Brown Myotis Myotis 
lucifugus.  Committee on the Status of Endangered Wildlife in 
Canada. 25pp. (www.registrelep-sararegistry.gc.ca/default_e.cfm).

Terrestrial 
Mammal

Myotis septentrionalis Myotis, Northern

þ

Forbes, G. 2012. Technical Summary and Supporting Information 
for an Emergency Assessment of the Northern Myotis Myotis 
septentrionalis.  Committee on the Status of Endangered Wildlife in 
Canada. 25pp. (www.registrelep-sararegistry.gc.ca/default_e.cfm).
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Terrestrial 
Mammal

Ochotona collaris Pika, Collared

þ

COSEWIC. 2011. COSEWIC assessment and status report on the 
Collared Pika Ochotona collaris in Canada. Committee on the Status 
of Endangered Wildlife in Canada. Ottawa. x + 50 pp. 
(www.registrelep-sararegistry.gc.ca/default_e.cfm).

Terrestrial 
Mammal

Perimyotis subflavus Bat, Tri-coloured

þ

Forbes, G. 2012. Technical Summary and Supporting Information 
for an Emergency Assessment of theTri-colored Bat Perimyotis 
subflavus.  Committee on the Status of Endangered Wildlife in 
Canada. 25pp. (www.registrelep-sararegistry.gc.ca/default_e.cfm).

Terrestrial 
Mammal

Rangifer tarandus caribou Caribou, Woodland Atlantic-Gaspesie 
population

þ þ

STATUS DESIGNATION: COSEWIC 2002. COSEWIC 
assessment and update status report on the woodland caribou 
Rangifer tarandus caribou in Canada. Committee on the Status of 
Endangered Wildlife in Canada. Ottawa. xi + 98 pp.
ECOLOGICAL DATA: Thomas, D.C., and D.R. Gray. 2002. 
Update COSEWIC status report on the woodland caribou Rangifer 
tarandus caribou in Canada, in COSEWIC assessment and update 
status report on the Woodland Caribou Rangifer tarandus caribou in 
Canada. Committee on the Status of Endangered Wildlife in Canada. 
Ottawa. 1-98 pp.

Terrestrial 
Mammal

Rangifer tarandus caribou Caribou, Woodland Boreal population

þ þ

STATUS DESIGNATION: COSEWIC 2002. COSEWIC 
assessment and update status report on the woodland caribou 
Rangifer tarandus caribou in Canada. Committee on the Status of 
Endangered Wildlife in Canada. Ottawa. xi + 98 pp.
ECOLOGICAL DATA: Thomas, D.C., and D.R. Gray. 2002. 
Update COSEWIC status report on the woodland caribou Rangifer 
tarandus caribou in Canada, in COSEWIC assessment and update 
status report on the Woodland Caribou Rangifer tarandus caribou in 
Canada. Committee on the Status of Endangered Wildlife in Canada. 
Ottawa. 1-98 pp.

Terrestrial 
Mammal

Rangifer tarandus caribou Caribou, Woodland Newfoundland 
population

þ

STATUS DESIGNATION: COSEWIC 2002. COSEWIC 
assessment and update status report on the woodland caribou 
Rangifer tarandus caribou in Canada. Committee on the Status of 
Endangered Wildlife in Canada. Ottawa. xi + 98 pp.
ECOLOGICAL DATA: Thomas, D.C., and D.R. Gray. 2002. 
Update COSEWIC status report on the woodland caribou Rangifer 
tarandus caribou in Canada, in COSEWIC assessment and update 
status report on the Woodland Caribou Rangifer tarandus caribou in 
Canada. Committee on the Status of Endangered Wildlife in Canada. 
Ottawa. 1-98 pp.
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Terrestrial 
Mammal

Rangifer tarandus caribou Caribou, Woodland Northern 
Mountain 
population

þ þ

STATUS DESIGNATION: COSEWIC 2002. COSEWIC 
assessment and update status report on the woodland caribou 
Rangifer tarandus caribou in Canada. Committee on the Status of 
Endangered Wildlife in Canada. Ottawa. xi + 98 pp.
ECOLOGICAL DATA: Thomas, D.C., and D.R. Gray. 2002. 
Update COSEWIC status report on the woodland caribou Rangifer 
tarandus caribou in Canada, in COSEWIC assessment and update 
status report on the Woodland Caribou Rangifer tarandus caribou in 
Canada. Committee on the Status of Endangered Wildlife in Canada. 
Ottawa. 1-98 pp.

Terrestrial 
Mammal

Rangifer tarandus caribou Caribou, Woodland Southern 
Mountain 
population

þ þ

STATUS DESIGNATION: COSEWIC 2002. COSEWIC 
assessment and update status report on the woodland caribou 
Rangifer tarandus caribou in Canada. Committee on the Status of 
Endangered Wildlife in Canada. Ottawa. xi + 98 pp.
ECOLOGICAL DATA: Thomas, D.C., and D.R. Gray. 2002. 
Update COSEWIC status report on the woodland caribou Rangifer 
tarandus caribou in Canada, in COSEWIC assessment and update 
status report on the Woodland Caribou Rangifer tarandus caribou in 
Canada. Committee on the Status of Endangered Wildlife in Canada. 
Ottawa. 1-98 pp.

Terrestrial 
Mammal

Rangifer tarandus 
groenlandicus

Caribou, Barren-
Ground

Dolphin-Union 
population

þ þ

COSEWIC 2004. COSEWIC assessment and update status report on 
the Peary caribou Rangifer tarandus pearyi and the barren-ground 
caribou Rangifer tarandus groenlandicus (Dolphin and Union 
population) in Canada. Committee on the Status of Endangered 
Wildlife in Canada. Ottawa. x + 91 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Terrestrial 
Mammal

Rangifer tarandus 
pearyi

Caribou, Peary

þ þ

COSEWIC 2004. COSEWIC assessment and update status report on 
the Peary caribou Rangifer tarandus pearyi and the barren-ground 
caribou Rangifer tarandus groenlandicus (Dolphin and Union 
population) in Canada. Committee on the Status of Endangered 
Wildlife in Canada. Ottawa. x + 91 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Terrestrial 
Mammal

Reithrodontomys megalotis dychei Mouse, Western 
Harvest

Dychei 
subspecies

þ þ

COSEWIC 2007. COSEWIC assessment and update status report on 
the Western harvest mouse Reithrodontomys megalotis megalotis 
and Reithrodontomys megalotis dychei in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. vii + 27 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Terrestrial 
Mammal

Reithrodontomys megalotis 
megalotis

Mouse, Western 
Harvest

Megalotis 
subspecies

þ þ

COSEWIC 2007. COSEWIC assessment and update status report on 
the Western harvest mouse Reithrodontomys megalotis megalotis 
and Reithrodontomys megalotis dychei in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. vii + 27 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Terrestrial 
Mammal

Scalopus aquaticus Mole, Eastern

þ

COSEWIC. 2010. COSEWIC assessment and status report on the 
Eastern Mole Scalopus aquaticus in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. x + 29 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).146



Terrestrial 
Mammal

Scapanus townsendii Mole, Townsend's
þ

COSEWIC 2003. COSEWIC assessment and update status report on 
Townsend’s mole Scapanus townsendi in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. vi + 24 pp.

Terrestrial 
Mammal

Sciurus niger Squirrel, Fox COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Terrestrial 
Mammal

Sorex bendirii Shrew, Pacific 
Water

þ

COSEWIC 2006. COSEWIC assessment and update status report on 
the Pacific watershrew Sorex bendirii in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa.
vi + 28 pp. (www.sararegistry.gc.ca/status/status_e.cfm).

Terrestrial 
Mammal

Sorex gaspensis Shrew, Gaspé

þ

COSEWIC 2006. COSEWIC assessment and update status report on 
the Gaspé shrew Sorex gaspensis in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. vii + 22 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).

Terrestrial 
Mammal

Spermophilus saturatus Squirrel, Cascade 
Mantled Ground

COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Terrestrial 
Mammal

Sylvilagus nuttalli pinetis Cottontail, Nuttall's pinetis subspecies COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Terrestrial 
Mammal

Sylvilagus nuttallii nuttallii Cottontail, Nuttall's nuttallii 
subspecies

þ

COSEWIC 2006. COSEWIC assessment and update status report on 
the Nuttall’s Cottontail nuttallii subspecies Sylvilagus nuttallii 
nuttallii in Canada. Committee on the Status of Endangered Wildlife 
in Canada. Ottawa. vi + 23 pp.

Terrestrial 
Mammal

Taxidea taxus jacksoni Badger, American jacksoni 
subspecies 

COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Terrestrial 
Mammal

Taxidea taxus jeffersoni Badger, American jeffersoni 
subspecies - 
Eastern 
population

COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Terrestrial 
Mammal

Taxidea taxus jeffersoni Badger, American jeffersoni 
subspecies - 
Western 
population

COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Terrestrial 
Mammal

Taxidea taxus taxus Badger, American taxus subspecies COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 
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Terrestrial 
Mammal

Urocyon cinereoargenteus Fox, Grey

þ

STATUS DESIGNATION: COSEWIC 2002. COSEWIC 
assessment and update status report on the grey fox Urocyon 
cinereoargenteus interior in Canada. Committee on the Status of 
Endangered Wildlife in Canada. Ottawa. vi + 32 pp.
ECOLOGICAL DATA: Judge, K.A., Haviernick, M. 2002. Update 
COSEWIC status report on the grey fox Urocyon cinereoargenteus 
in Canada, in COSEWIC assessment and update status report on the 
grey fox Urocyon cinereoargenteus interior in Canada. Committee 
on the Status of Endangered Wildlife in Canada. Ottawa. 1-32 pp.

Terrestrial 
Mammal

Ursus americanus Bear, American 
Black

COSEWIC. 2002. Wildlife Species Search Results. Available online 
at: http://www.cosewic.gc.ca/eng/sct1/SearchResult_e.cfm. Updated 
2012-08-03. Accessed 2013-10-05. 

Terrestrial 
Mammal

Ursus arctos Bear, Grizzly Western 
population

þ

COSEWIC. 2012. COSEWIC assessment and status report on the 
Grizzly Bear Ursus arctos in Canada. Committee on the Status of 
Endangered Wildlife in Canada. Ottawa. xiv + 84 pp. 
(www.registrelep- sararegistry.gc.ca/default_e.cfm).

Terrestrial 
Mammal

Ursus maritimus Bear, Polar
þ

COSEWIC. 2008. COSEWIC assessment and update status report on 
the polar bear Ursus maritimus in Canada. Committee on the Status 
of Endangered Wildlife in Canada, Ottawa. vii + 75 pp.

Terrestrial 
Mammal

Vulpes velox Fox, Swift

þ

COSEWIC. 2009. COSEWIC assessment and status report on the 
Swift Fox Vulpes velox in Canada. Committee on the Status of 
Endangered Wildlife in Canada. Ottawa. vii + 49 pp. 
(www.sararegistry.gc.ca/status/status_e.cfm).
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