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Cover photo: This small pool lies between a resource road crossing (background) and a 
pipeline right-of-way that is heavily used, illegally, as an off-highway vehicle trail. There is a 
ford crossing at the feet of the photographer.  The pool and the tributary are key overwintering 
sites for the Silvester Creek population of westslope cutthroat trout, therefore critical habitat 
for this population, which is nominally protected as a designated population under Canada’s 
Species At Risk Act (SARA).  During runoff periods, this site is subjected to fine sediment 
loading from the road, the pipeline crossing, and numerous designated and undesignated off-
highway vehicle trails.

To my knowledge, the single enforcement action to protect the creek was taken in 2001, when a 
road right-of-way mass wasting event loaded large quantities of sediment into the creek 
100-200 m above this location. That enforcement action clearly has been ineffectual in dealing 
with the overall sediment loading problem. Recent (winter 2018-2019) roadbuilding and 
logging in the headwaters of this tributary are likely to contribute higher, flashier peak flows 
and more fine sediment to the entire creek, and to Silvester Creek below this tributary’s 
confluence.

This creek overwinters about one-quarter of the Silvester Creek population (Paul and Dormer 
2005), which has declined in adult numbers by approximately 75 percent since 2004-2006 (see 
Figure A in the text). Inexplicably it is not presently designated as critical habitat under SARA. 
It will be designated as critical habitat under the Proposed Recovery Strategy and Action Plan. 
My question is, what action will be taken to finally restore and protect this critical habitat, and 
when will that action be taken?
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Overview
After a delay of four years, Canada’s Minister of Fisheries, Oceans and the Coast Guard 
released a proposed recovery strategy and action plan for the Alberta populations of westslope 
cutthroat trout (Oncorhynchus clarkii lewisi) on May 14, 2019. Comments on the document were 
solicited from the public.

Here I comment on this document on behalf of Timberwolf Wilderness Society and FWR 
Freshwater Research Limited. The comments focus, in no particular order, on

• to what extent the document meets the requirements of the SARA, as itemized above, and

• to what extent the proposals constitute good conservation science that could be expected to 
recover the species sufficiently so that it reasonably could be delisted.

In brief, I make the following main points.

• The document does not meet several of the requirements specified under the Species At 
Risk Act. In part this may be due to conflating the requirements and purposes of the 
recovery strategy and the action plan, which the Act contemplates as distinct functions. The 
document would benefit from separating these two topics into distinct sections and 
addressing the SARA requirements of each separately.

• The strategic goal of the recovery program skirts the need to actually recover the species, 
the entire purpose of the Species At Risk Act. The stated goal does not provide a 
quantitative target against which progress can be measured, and which can be used to 
determine objectively when the program has been successful. I make several suggestions 
about how to correct this problem.

• The definition of critical habitat and its geographic identification are internally 
contradictory, which will make management difficult and enforcement of SARA protections  
next to impossible. The science, if any, supporting the critical habitat work is not publicly 
available, so it is not clear whether the decisions regarding critical habitat are defensible. 
The recognition of critical habitat as extending into the terrestrial realm and upstream to 
the watershed boundary is a major improvement over the very limited identification of 
critical habitat given in the previous recovery strategy. Unfortunately, this section goes on 
to restrict critical habitat only to locations with the attributes listed in a table. None of the 
locations are actually identified on the maps, leaving critical habitat completely 
unidentified. The suggested correction is to identify the watershed and stream network 
above the lowest-elevation location holding pure cutthroats, including the terrestrial and 
aquatic realms, as critical habitat.

• No actual recovery actions are proposed after as much as six years of planning, but are 
urgently needed. Critical problem areas are known, as are cost-effective, proven solutions. 
Existing populations are far too small to survive, and are at very high risk of extirpation 
even in the short term. They must be enlarged. The only means of enlarging them 
sufficiently is to provide additional secure habitat free from hybridizing or competing 
species. Do it, or lose populations critical for successful recovery, one by one.
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Introduction
Canada’s Species At Risk Act (SARA) places a number of statutory duties on the Minister of 
Fisheries, Oceans and the Coast Guard. Among them are requirements to post a Recovery 
Strategy for every listed species on the SARA registry, and an Action Plan describing how the 
Recovery Strategy will be executed.

Specific requirements of the Recovery Strategy are provided in SARA sections 41, 43, and 46, 
among others, as follows.

 41. (1) If the competent minister determines that the recovery of the listed wildlife species is feasible, the 
recovery strategy must address the threats to the survival of the species identified by COSEWIC, 
including any loss of habitat, and must include 

(a) a description of the species and its needs that is consistent with information provided by 
COSEWIC; 

(b) an identification of the threats to the survival of the species and threats to its habitat that is 
consistent with information provided by COSEWIC and a description of the broad strategy to be 
taken to address those threats; 

(c) an identification of the species’ critical habitat, to the extent possible, based on the best available 
information, including the information provided by COSEWIC, and examples of activities that are 
likely to result in its destruction; 

(c.1) a schedule of studies to identify critical habitat, where available information is inadequate; 

(d) a statement of the population and distribution objectives that will assist the recovery and 
survival of the species, and a general description of the research and management activities needed to 
meet those objectives; 

(e) any other matters that are prescribed by the regulations; 

(f) a statement about whether additional information is required about the species; and 

(g) a statement of when one or more action plans in relation to the recovery strategy will be 
completed. 

43. (1) Within 60 days after the proposed recovery strategy is included in the public registry, any person 
may file written comments with the competent minister. 

(2) Within 30 days after the expiry of the period referred to in subsection (1), the competent minister 
must consider any comments received, make any changes to the proposed recovery strategy that he or 
she considers appropriate and finalize the recovery strategy by including a copy of it in the public 
registry. 

46. The competent minister must report on the implementation of the recovery strategy, and the progress 
towards meeting its objectives, within five years after it is included in the public registry and in every 
subsequent five-year period, until its objectives have been achieved or the species’ recovery is no longer 
feasible. The report must be included in the public registry. 
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SARA s.47 states that the minister must prepare one or more action plans based on the recovery strategy. 
Specific requirements of the Action Plan are provided in SARA sections 49 to 51 among others, as 
follows.
49. (1) An action plan must include, with respect to the area to which the action plan relates, 

(a) an identification of the species’ critical habitat, to the extent possible, based on the best available 
information and consistent with the recovery strategy, and examples of activities that are likely to 
result in its destruction; 
(b) a statement of the measures that are proposed to be taken to protect the species’ critical habitat, 
including the entering into of agreements under section 11; 
(c) an identification of any portions of the species’ critical habitat that have not been protected; 
(d) a statement of the measures that are to be taken to implement the recovery strategy, including 
those that address the threats to the species and those that help to achieve the population and 
distribution objectives, as well as an indication as to when these measures are to take place; 

(d.1) the methods to be used to monitor the recovery of the species and its long-term viability; 
(e) an evaluation of the socio-economic costs of the action plan and the benefits to be derived from 
its implementation; and 
(f) any other matters that are prescribed by the regulations.
…

 50. (1) The competent minister must include a proposed action plan in the public registry. 
(2) Within 60 days after the proposed action plan is included in the public registry, any per- son may 
file written comments with the competent minister. 
(3) Within 30 days after the expiry of the period referred to in subsection (2), the competent minister 
must consider any comments received, make any changes to the proposed action plan that he or she 
considers appropriate and finalize the action plan by including a copy of it in the public registry. 
(4) If an action plan is not finalized in the time set out in the recovery strategy, the competent 
minister must include in the public registry a summary of what has been prepared with respect to the 
plan. 

51. (1) If the competent minister is of the opinion that an existing plan relating to a wildlife species 
meets the requirements of section 49, and the plan is adopted by the competent minister as a 
proposed action plan, he or she must include it in the public registry as a proposed action plan in 
relation to the species. 
(2) The competent minister may incorporate any part of an existing plan relating to a wildlife 
species into a proposed action plan for the species. 
 

The Minister of Fisheries posted on the SARA Registry a recovery strategy for the Alberta populations 
of westslope cutthroat trout in March 2014 (DFO 2014). This document included a recovery plan by 
Alberta Environment and Parks, as it is now known (AEP 2013) as part of the recovery strategy. DFO 
(2014) stated that an action plan would be completed by March 31, 2015, a deadline that was not met. In 
the meantime work was begun by October 2014, if not earlier, on a revised recovery strategy combined 
with an action plan. After numerous public entreaties, including demand letters threatening applications 
for judicial review, to issue an action plan for the species the minister issued a summary of the 
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incomplete action plan on May 31, 2017. After Timberwolf filed for judicial review in the Federal Court 
of Canada in March 2019, the Fisheries Minister posted a Proposed Recovery Strategy and Action Plan 
for the Alberta Populations of Westslope Cutthroat Trout (Oncorhynchus clarkii lewisi) in Canada (DFO 
2019) on May 14, 2019. Comments on the document were solicited from the public.
In response to that solicitation, I comment on DFO (2019) on behalf of Timberwolf Wilderness Society 
and FWR Freshwater Research Limited. The comments focus, in no particular order, on
1. to what extent the document meets the requirements of the SARA, as itemized above, and
2. to what extent the proposals constitute good conservation science that could be expected to recover 

the species sufficiently so that it reasonably could be delisted.
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Key Issues
• The Department of Fisheries, Oceans and the Coast Guard (DFO) has acted unlawfully 

several times in the past on this file, and proposes to do so again in several places in this 
document. The Species At Risk Act (SARA) places many statutory obligations on the 
Minister, obligations that cannot lawfully be ignored. I am certain that it is not the intention 
of the Minister to break the law. I believe he is not getting well-researched, clear, timely 
advice that would allow him to make reasonable decisions in a timely manner.

• With the greatest of respect to my colleagues, DFO and Alberta Environment and Parks 
(AEP) cannot continue to treat SARA as simply a set of guidelines that can be ignored or 
adjusted at the will of the public service. SARA is a law setting statutory obligations that 
the Minister of Fisheries must meet, and its provisions are enforceable. By and large, I think 
it is a well-drafted law that, if diligently applied and adhered to, can recover at-risk species 
to the point where they are out of danger of extinction by any reasonable measure. My 
intention in this review is to offer suggestions for improving the Proposed Recovery 
Strategy-Action Plan so that it adheres unequivocally to SARA, uses the best available 
conservation science, and provides an easily understood practical guide to recovering the 
subject species, westslope cutthroat trout (Alberta population).

• A serious weakness of this document is that it lacks clear direction as to what the goal of 
the recovery program is, and how it intends to get there. Since that is the entire purpose of 
the document, it is essential that this problem be corrected. The population and distribution 
goals have not changed since the original recovery strategy. They are

“Protect and maintain the existing distribution of ≥ 0.99 pure populations of Westslope Cutthroat 
Trout, and re-establish pure populations to self-sustaining levels, within the Saskatchewan – Nelson 
rivers watershed in Alberta.” 

These goals are not quantitative. They do not give you a measurable target against which 
you can assess your progress or ultimate success. How will you know when you’ve 
finished the job?

• The purposes of SARA (s.6) provide a statutory goal. They are

“to prevent wildlife species from being extirpated or becoming extinct, to provide for the recovery of 
wildlife species that are extirpated, endangered or threatened as a result of human activity and to 
manage species of special concern to prevent them from becoming endangered or threatened.”

The intended meaning of “recovery” is not defined in the legislation; however you need a 
definition to provide a goal for this Recovery Strategy. The SARA purposes make it clear 
that the intent is to avoid extinction, or where extirpation has occurred, that the species is 
restored to its former range. I suggest that a reasonable, practical and quantitative 
definition for determining overall recovery for planning purposes is as follows.

“Westslope cutthroat trout will be considered recovered when viable, self-supporting population 
networks have been restored to enough of the original range in the Oldman River and Bow River 
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drainages that the species is  highly unlikely (< 1% probability) to go extinct in the Alberta native  
range within 200 years, as determined by peer-reviewed population viability analyses.”

Similarly, I suggest that the population and distribution goals be

“To re-establish individual, viable, self-sustaining westslope cutthroat trout population networks in 
each of the Bow River and Oldman River drainages sufficient to avoid extinction at a combined 
probability of < 1% in each major drainage, and in which each individual population network has a 
probability of  extinction < 5% over 200 years, as determined by peer-reviewed population viability 
analyses.”

My justification for using those figures is described in more detail elsewhere (Mayhood 
2014, especially pp. 10-14, 35-37). I have reduced the overall target probability of extinction 
since then because I think it is more supportable, and is quite achievable at the level of the 
individual major drainage basins, and at the level of the entire Alberta population. If you 
have more supportable calculations, use them with written justification, but do set 
quantitative, measurable targets.

• The identification of critical habitat is confusing internally contradictory, and therefore 
unenforceable.

• This document is not posted on SARA Registry in any of the expected locations (as of 
2019-07-03, e.g.; https://wildlife-species.canada.ca/species-risk-registry/species/
speciesDetails_e.cfm?sid=861#ot10 or https://faune-especes.canada.ca/registre-especes-
peril/species/speciesDetails_e.cfm?sid=861). People searching for the most up-to-date 
documents on the species will look for it under the species account for the Alberta 
population, of which there are at least three versions, all of them out of date, but will find 
no reference to the most current document in any of them. It can only be found under 
Recovery Strategies from the main SARA Registry wildlife page https://wildlife-
species.canada.ca/species-risk-registry/sar/recovery/recovery_e.cfm and then only by 
selecting the link: View all Recovery Strategies. The species link on that page is dead. If you 
are looking for the long-overdue Action Plan, it is simply not listed anywhere except under 
the “View all Recovery Strategies” link noted above. An Action Plan is not a Recovery 
Strategy, and interested parties will not look for it under the wrong heading. The Action 
Plan is not listed under the View All Action Plans link from the Action Plan page accessed 
from the main SARA Registry page https://www.registrelep-sararegistry.gc.ca/
default.asp?lang=Enn=1A1E22ED-1.  Finally, the SARA Registry home page is out of date 
by almost a year: the listing of most recent documents ends at September 2018. In other 
words, you must know that the Recovery Strategy-Action Plan actually exists or you will 
not be able to find it at all, and even if you do it is ridiculously difficult to do so. Effectively, 
most of the Canadian population is denied access to this document, and so are unable to 
comment on it. Please update, correct and rationalize the SARA Registry site.

• There are no quantitative population targets — again — after 5 years of work. No 
population targets make it impossible to determine how much secure habitat and how 
much critical habitat is required for recovery. Estimates of minimum population sizes are 
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readily available that do not require anything more that a basic knowledge of the literature 
on conservation genetics of populations. They should be used as a first estimate. This 
problem is discussed more thoroughly in the Page-by-Page section, below.

• Largely because there are no quantitative population targets, there is insufficient secure 
habitat identified to meet any reasonable population targets. I realize that identifying 
specific habitat for recovery is intended to be determined with the proposed research 
program, but at this point the approximate amount of habitat required would be very 
helpful in organizing your recovery work. Despite the fact that there is no plan to increase 
secure habitat, stocking appears to be the population expansion method chosen. Stocking 
cannot increase population sizes unless there is additional secure habitat. This and other 
issues with stocking as a recovery tactic are discussed more thoroughly in the Page-by-Page 
section, below.

• Changing the definition of critical habitat has effectively removed protection for critical 
habitat. SARA has strong provisions for protecting and enforcing critical habitat, but they 
depend on a clear definition of what constitutes critical habitat, and identification of the 
geographic location of critical habitat. The definition and identification of secure habitat in 
the proposal make the critical habitat provisions unenforceable. This problem and a 
reasonable solution for it is discussed at length in the Page-by-Page section, below.

• There is very little publicly reported data to support the Proposed Recovery Strategy and 
Action Plan. Throughout SARA the need to use the “best available information” is 
specified. The best available information to address most of the recovery issues is obtained 
from rigorous, peer-reviewed conservation science. That material does not have to be 
included in the Recovery Strategy-Action Plan document, but it must be publicly available 
to support the proposals in the document. I suggest that DFO use one of its existing report 
series, or establish a separate, purpose built for SARA conservation support, peer-reviewed 
report series that posts the documents on the SARA public website in PDF format.

• After five years (six, taking the Alberta recovery plan as part of DFO’s Recovery Strategy, as 
it does), no actual action has been taken outside the national parks to recover even a single 
designated population, and again no specific, actual recovery action is proposed here, in a 
plan intended to last at least five years more. Since the Alberta Recovery Plan was issued in 
2013, one “protected” remnant population (Evan-Thomas) has been driven extinct. Another 
(Silvester) is known to be in steep decline, having lost in the order of 75% of its adult 
population between 2004-2006 and 2016 (Figure A). Several have major unresolved 
problems affecting critical habitat that are continuing to get worse (Mayhood 2017). All 
others, with the possible exception of one, have longterm probabilities of extinction far in 
excess of any level that could reasonably be considered acceptable (Mayhood 2018). 
Immediate action is called for. The proper responses are adequately understood to support 
immediate recovery action for many SARA-designated stocks. Specifically, that at-risk 
populations must be enlarged, and that is only possible by providing them with additional 
secure habitat. We know how to do that; there are proven methods presently in use 
elsewhere, so they are cost-effective.
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SARA s.38 is relevant here:

“…if there are threats of serious or irreversible damage to the listed wildlife species, cost-effective 
measures to prevent the reduction or loss of the species should not be postponed for a lack of full 
scientific certainty.” 

Figure A. Decline in Silvester Creek adult population, 1978 to 2016. 1978 data from Tripp et al. (1979a, b) estimated 
as described elsewhere (Mayhood 2012). Error bars mark the maximum and minimum estimates, bar height is the 
median estimate. 2006 adult population estimated from Dormer and Paul’s (2006) summer size distribution and 
total abundance data and Tripp et al.’s (1979b) sex distribution and maturity data as calculated by Mayhood 
(2012). Error bars are estimated 95% confidence limits. 2016 adult abundance data from J. Earle, reported in 
COSEWIC (2016:Table 4). Error bars are bootstrapped confidence interval, level not reported, but probably 95%.
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Page-by-Page Comments
PDF p. 4, footnote: “The new provincial recovery plan will be adopted and will replace the 2012-2017 
plan once it is finalized.”

This plan will need to be subject to a 60-day public comment period, and must meet the 
statutory criteria for SARA Recovery Strategies & Action Plans. The plan we are commenting 
on is therefore incomplete, so it has have not been validly posted. DFO is saying that it will 
accept the provincial plan sight unseen, which surely it can’t do. The Minister cannot accept a 
document like this, in which large parts do not yet exist.

PDF p. 10: Describes this document as “Federal addition to the Alberta Westslope Cutthroat 
Trout Recovery Plan, prepared by Fisheries and Oceans Canada.” Alberta does not have 
jurisdiction over the Recovery Strategy or the Action Plan under SARA. This must be a federal 
plan. 

PDF p. 11: What is the reason for providing only a summary of the requirements of the 
Recovery Strategy and Action Plan under SARA s.41 and s.49? It costs nothing to include all of 
the requirements verbatim. A summary requires readers to look up SARA to ensure that 
everything has been covered.

In the original SARA sections, The Recovery Strategy is required to be consistent with, e.g., 
COSEWIC’s status assessments. The most recent assessment is COSEWIC (2016), and includes 
critical new information, such as the most recent abundance estimates for the remnant 
populations of genetically pure westslope cutthroats. The Proposed Recovery Strategy-Action 
Plan doesn’t use these data. Include the full text of the SARA requirements for recovery 
strategies and action plans. Review and use the latest data from the most recent COSEWIC 
status assessment (COSEWIC 2016), and make the Recovery Strategy-Action Plan consistent 
with the information in that document, as legally required.

The Action Plan under SARA s.49(b) must include a statement of the measures that are 
proposed to be taken to protect the species’ critical habitat, including the entering into of 
agreements under section 11. Section 11 agreements are stewardship agreements and, 
according to my reading, are required when the Minister engages other parties, such as the 
Alberta Government, to conduct any part of the recovery program for a species. Because such 
agreements have statutory requirements that must be met (s.11(2)), I believe that they must be 
public. It is clear that the Minister has a stewardship agreement with the Alberta Government 
to manage and recover westslope cutthroat trout, but the agreement has not been made public. 
Certainly it does not appear on the SARA Registry.

SARA s.11: A competent minister may, after consultation with every other competent minister, and 
with the Canadian Endangered Species Conservation Council or any of its members if he or she 
considers it appropriate to do so, enter into a conservation agreement with any government in Canada, 
organization or person to benefit a species at risk or enhance its survival in the wild. 
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(2) The agreement must provide for the taking of conservation measures and any other measures 
consistent with the purposes of this Act, and may include measures with respect to 

(a) monitoring the status of the species;

(b) developing and implementing education  and public awareness programs; 

(c) developing and implementing recovery strategies, action plans and management plans; 

(d) protecting the species’ habitat, including its critical habitat; or 

(e) undertaking research projects in support of recovery efforts for the species. 

Also, list those requirements of the Recovery Strategy and the Action Plan separately. The two 
documents are not the same thing, don’t have the same SARA legal requirements, and mixing 
them together confuses their two purposes. The Recovery Strategy describes the overall 
approach to recovery (achieving the goal); the Action Plan describes specific steps (objectives) 
on the way to achieving the goal. They can perhaps be linked in one document as separate 
sections, but should not be intermixed.

The current federal plan relies on the provincial recovery plan, and expresses a large role in 
research and conservation for the Albertan provincial government. The federal proposed plan 
as written does not meet the requirement of 49(d), as footnote 3 on PDF p. 15 refers to the part 
of the provincial plan that describes work that was to be undertaken up until 2017. Since DFO 
is relying on the provincial government to produce part of the recovery strategy, the Species at 
Risk Act requires a conservation agreement. DFO must include on the Species At Risk registry 
that conservation agreement made under section 11 of the Species at Risk Act.

PDF p. 12: The Alberta 2012-2017 recovery plan is now out of date and will be replaced by a 
new version. It is stated that plan “will be adopted and will replace the 2012-2017 plan once it 
is finalized” (footnote 2). Proposed Recovery Strategies and Action Plans are publicly 
reviewable prior to being adopted, and must be posted on the SARA Registry for that purpose. 
The Minister cannot adopt or approve a document that does not yet exist, especially a 
document that has not first been posted for public comment.

Residence: The attempt here (PDF pp. 12-13) to restrict the definition of residence to only the 
redd produced by the fish for spawning and egg incubation is directly contradicted by the 
definition of residence in SARA:

“residence” means a dwelling-place, such as a den, nest or other similar area or place, that is occupied or 
habitually occupied by one or more individuals during all or part of their life cycles, including breeding, 
rearing, staging, wintering, feeding or hibernating. 

Westslope cutthroat trout breed, rear, stage (in migratory life-history types), overwinter, and 
feed in suitable areas throughout rivers, streams and lakes. They reside in the habitat in 
precisely the same way that, for example, garter snakes reside in hibernacula over winter, 
making no physical alterations to the location. “Investment” in physically altering the habitat 
is not a condition of residence as defined in SARA. If it were, it would exclude as residence 
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breeding, rearing, staging, wintering, feeding or hibernating locations used as residences by 
many species that make no alterations to the natural habitat, such as birds that lay eggs 
directly on cliff ledges or on the ground, bats that use loose tree bark, cavities or caves for 
roosting, and many others. For the purposes of this Recovery Strategy-Action Plan, the entire 
area of occupancy of streams or lakes in which genetically pure or designated near-pure 
remnant populations of westslope cutthroat trout reside is unequivocally the residence of this 
species.

PDF p. 13: Specific quantitative population objectives are needed to plan population recovery, 
and to determine whether sufficient critical habitat for recovery has been identified. You can’t 
do either if you don’t have those numbers.

The Population and distribution objectives in the 2019 Proposed Recovery Strategy-Action 
Plan are the same as in the 2014 Recovery Strategy (DFO 2014:4), which said 

“Population data for existing genetically pure Westslope Cutthroat Trout populations are lacking as are 
data to determine the feasibility of expanding many populations. Considering that, the recovery team 
was not comfortable providing empirical population targets at this point in time.“

Still, in 2019 no “empirical population targets” and explicit distribution objectives are offered. 
Nevertheless, four objectives are proposed to meet the non-existent population and 
distribution objectives, none of them directed at obtaining the data the 2014 Final Recovery 
Strategy-Action Plan claims are necessary to meet those objectives.

Most of those necessary population data now exist (COEWIC 2016:39-41, see also p. 44 ). I 1

analyzed those data and presented that analysis at the meeting of the Canadian Conference on 
Freshwater Fisheries Research in Edmonton on January 6, 2018, with several members of the 
joint DFO-AEP westslope cutthroat trout recovery team in attendance (Mayhood 2018).

The analysis describes the existing problem, and provides an overall recovery strategy with 
examples of how to calculate realistic “empirical” recovery targets in an action plan for each of 
the remnant populations of Alberta westslope cutthroat trout as they were then known. In my 
comments on DFO’s initial 2014 Proposed Recovery Strategy, I presented a much more 
detailed presentation of an overall recovery strategy and how to develop actionable plans to 
attain explicit population and distribution targets (Mayhood 2014). Most of this material 
remains valid as is, or can be adapted with minimal effort to deal with the additional 
information now available.

Both the presentation (linked above) and the report (Mayhood 2014) are integral parts of my 
comments on this Proposed Recovery Strategy-Action Plan, and should be read as 
supplementary to my comments on the present document.

 The minimum viable population for persistence of 470 individuals (COSEWIC 2016:44), attributed to Mayhood 1

and Taylor (2011), is mistaken, apparently a misinterpretation of p. 28 of our report. An adult population of 470 has 
only a 50% chance of survival for 40 generations, which I suggest is far too low to be acceptable for persistence 
for recovery planning purposes.
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Even in the absence of any data on existing population sizes, there are well-known specific 
limits on minimum population sizes needed to maintain the genetic integrity of populations 
that should be used as minimal population objectives. The so-called 50/500 rule of thumb 
holds that effective population sizes of at least 50 adults are required to prevent inbreeding 
depression, and effective population sizes of at least 500 are needed to maintain loss of gene 
diversity through genetic drift in the long term.  Actual numbers of adults required are 2

commonly five to ten times larger that the effective population number, so as an interim 
guideline, longterm objectives of 2500 to 5000 adults in each remnant population are likely 
required. These minimum numbers are consistent with those estimated for a large number of 
other vertebrate populations (Reed et al. 2003, Reed 2005, Traill et al. 2007, 2010).

I have described how to obtain such large numbers at length elsewhere (Mayhood 2014). In 
short, additional secure habitat is required in connected stream networks, which would restore 
gene flow among sub-populations and allow recolonization in the event of sub-population 
reduction or loss. There are methods for estimating how much secure habitat is needed (e.g., 
Hilderbrand et al. 2000, Young et al. 2005, Cowley 2008, Muhlfeld et al 2012). Please use them.

DFO and AEP have had at least 5 years to produce a recovery strategy with actionable plans 
for recovery of the known remnant populations, with clear population and distribution 
objectives. Together these agencies have numerous biologists assigned to this project (at least 8, 
with access to several additional management and research scientists as needed). I was reliably 
informed by one of the recovery team leaders that there is a budget for this recovery program 
of approximately $1 million. There is simply no reasonable excuse for the recovery team not to 
have produced the required explicit population and distribution objectives for this revised 
Recovery Strategy. This should be done immediately, and the results included in the final 
version.

PDF pp. 13-22: Section 3.0 Broad strategies and recovery actions

PDF p. 13, Paragraph 1 under this heading refers the reader to Section 7, which is entitled 
Activities permitted by the recovery strategy-action plan. Section 7 does not hold any of the 
bullet points on this and the following page. Please correct this.

If I understand correctly, this reference must be to Section 7.0 in Alberta Westslope Cutthroat 
Trout Recovery Plan 2012 – 2017, which is attached to the Proposed Recovery Strategy-Action 
Plan, and is supposed to be part of it. This document was published in early 2013, and as the 
title indicates, it is out of date and does not meet the requirements of SARA. Note that SARA s.
41(1)(a-c) give the following as requirements to be included in a Recovery Strategy.

“41. (1) If the competent minister determines that the recovery of the listed wildlife species is feasible, 
the recovery strategy must address the threats to the survival of the species identified by COSEWIC, 
including any loss of habitat, and must include 

 See Jamieson and Allendorf (2012, 2013) and Frankham et al. (2013, 2014) for opposing views and an 2

extended discussion of the use of this rule of thumb for conservation planning purposes.
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(a) a description of the species and its needs that is consistent with information provided by COSEWIC; 

(b) an identification of the threats to the survival of the species and threats to its habitat that is 
consistent with information provided by COSEWIC and a description of the broad strategy to be taken 
to address those threats; 

(c) an identification of the species’ critical habitat, to the extent possible, based on the best available 
information, including the information provided by COSEWIC, and examples of activities that are likely 
to result in its destruction;” 

The most recent COSEWIC (2016) status update for westslope cutthroat trout is not considered 
in the 2013 Alberta recovery plan, which therefore cannot address key issues raised by 
COSEWIC. Of particular importance are the abundance estimates for remnant populations 
provided by COSEWIC (2016), which show that all but possibly one remaining pure or near-
pure populations have numbers that are far too low to permit them to persist. This fact implies 
that adult abundances must be increased substantially. Additional secure habitat must be 
provided to enlarge these populations. That secure habitat likely can only be provided by 
removing introgressing species like rainbow trout and rainbow-cutthroat hybrids from 
historically occupied native habitat in a manner that re-establishes gene flow among once-
connected stocks, and protecting those stocks from re-invasion with barriers.

The Minister must work cooperatively with Alberta, but it cannot allow the province to ignore 
SARA requirements for recovering the species, the entire purpose of the Act.

COSEWIC (2016:vii-x & elsewhere), among other issues, identifies a continuing decline in the 
number of mature individuals, continuing habitat loss, continuing loss of area of occupancy 
secure from hybridization, a need to remove other invasive trout, and extreme population 
fragmentation as key factors in its conservation assessment of Threatened. Adult population 
decline to zero is the essence of extinction, and must be reversed to meet the SARA goal of 
recovery, as identified in the purpose of the Act. The Minister has determined that recovery is 
possible, based on the recovery potential assessment (DFO 2009, Cleator et al. 2009). The 
COSEWIC concerns are not addressed by the 2013 Alberta recovery plan, which emphasizes 
protection in place of the remaining pure populations. Again, those populations are far too 
small, and will almost inevitably go extinct. They must be enlarged substantially.

Please specify precisely how and where this Proposed Recovery Strategy-Action Plan 
addresses these critical issues identified by COSEWIC (2016), which are statutory requirements 
(SARA 41(1)(a-c)).

PDF p. 14: 3.1 Strategic direction for recovery and implementation schedule

Is this part of the Recovery Strategy, or the Action Plan? It’s important to identify them, 
because SARA distinguishes between them. The two documents are not the same; the 
requirements are different. If this section is intended to cover both, identify which parts 
address SARA s.41 and which address SARA s.49.
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PDF p. 14-15: Section 8 of the Alberta Recovery Plan 

“Section 8 of the Alberta Recovery Plan, presents the actions, determined by the 2013 Alberta Westslope 
Cutthroat Trout Recovery Team, that could be taken to achieve the recovery goals and objectives for the 
species. Actions identified in this section are not considered commitments in this recovery strategy and 
action plan, but may be implemented or modified as considered necessary during implementation of 
measures by DFO and its partners.” 

This section specifies only additional studies and monitoring that may be done, not actual 
actions to recover any of the remnant populations, all but perhaps one of which are at 
imminent, ongoing risk (Mayhood 2018). These matters were identified more than six years 
ago. Surely some of this work has now been at least partly completed, allowing actual recovery 
actions to be started, as proposed under Strategy MR5. Please identify what actual recovery 
actions are now being undertaken, or that have been completed.

The purpose of the Action Plan is to describe what you will actually do to implement the 
Recovery Strategy, not merely to list a wide range of possibilities. Please state what you 
actually intend to do, providing quantitative, measurable objectives wherever feasible. If you 
don’t, you have no way of measuring progress toward achieving the goal(s) in the Recovery 
Strategy, as you must do (SARA s.46): 

“The competent minister must report on the implementation of the recovery strategy, and the progress 
towards meeting its objectives, within five years after it is included in the public registry and in every 
subsequent five-year period, until its objectives have been achieved or the species’ recovery is no longer 
feasible. The report must be included in the public registry.” 

Also in this section of the Alberta Recovery Plan (pp.45-46, under 8.4 Management and 
Regulation):

“Because the recovery strategy is focused on both maintenance and recovery, approaches should focus on 
ways to maintain and protect the species…”

This is certainly the right thing to do in the short term, but it is essential to recognize that 
maintenance and protection of existing populations in situ is a short-term measure to be used 
only until recovery efforts can be implemented. The current populations are nearly all too 
small to maintain their genetic diversity, most are so small as to be at considerable risk of 
inbreeding depression, and most are so small as to be at unacceptably heightened risk of loss 
from random demographic and habitat changes. Unless these populations are enlarged, all 
problems will eventually drive most of these populations to extinction even without any 
additional pressures on their viability. Longterm maintenance and protection are not an option 
as a goal (1) because it’s not possible in the long term, and (2) because the purpose of SARA is 
to recover the species. Every remaining genetic line is needed to maximize the ability of the 
species to adapt; so each needs to be recognized as essential to species recovery.
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PDF p. 15, re: Section 9 of the Alberta Recovery Plan.

“The implementation schedule (Section 9 of the Alberta Recovery Plan) prioritizes the actions, links 
them to objectives and identifies a lead agency for each action. Note that the Alberta Recovery Plan 
identified a timeframe for the recovery actions. The timeframe listed in the implementation table in 
Section 9 is provided to demonstrate costs associated with the action and does not indicate the 
conclusion of the recovery action. Many of the recovery actions will be ongoing throughout the recovery 
of the species.” 

It would be very helpful (and essential under SARA s.46) to have a report on the progress 
made so far in achieving the items in the Alberta Recovery Plan implementation schedule 
(their Table 2). It is not possible to understand to what extent the Proposed Recovery Strategy-
Action Plan addresses matters in this table that still need to be addressed without such an 
accounting. Presumably the members of the recovery team would benefit from having it as a 
reference, as well.

PDF p. 15, Table 1: Footnote 3 states

“See Alberta Westslope Cutthroat Trout Recovery Plan 2012-2017, Section 8 (Action Plan) and Section 
9 (Implementation Schedule) for a complete list and description of all recovery measures.”

 This appears to contradict a previous statement on PDF p. 14-15 just noted above that these 
are not commitments; i.e., they are not statements of what you are actually going to do. What 
you are actually going to do is what is supposed to be in the Action Plan.

Table 1, item 1 (genetic surveys): The work I have seen on this that has been completed 
appears to be excellent. This information, though, has not been properly used to meet the 
stated threat or objective #1 to be addressed. See my comments on your critical habitat 
provisions for an explanation.

Table 1, item 2 (prioritize existing stream and lake populations according to status of 
threats): This is an essential step, and one that should have been addressed shortly after the 
first recovery strategy document was released in 2014. Some specific possibilities were being 
enthusiastically promoted by some of the biologists on the recovery team at meetings I 
attended last year. By now you must have some actionable plans to recover, improve or re-
establish selected populations. These should be described in the Action Plan. I understand that 
this step is an ongoing exercise, and that you can’t do everything all at once, but I do note that 
you identify it as having a short-term timeline, which is certainly appropriate at this late date. 
Again, recall that next to nothing has been done to recover this species within the Government 
of Alberta’s jurisdiction since the issue was first recognized at least 70 years ago. We know 
what must be done, others are doing it in the US and in Banff National Park (e.g., Humphries 
and Dickinson 2011), so describe or at least outline some specific projects that you will 
undertake to recover specific populations toward meeting the Recovery Strategy goals. Also 
see SARA s.38:
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“if there are threats of serious or irreversible damage to the listed wildlife species, cost-effective measures 
to prevent the reduction or loss of the species should not be postponed for a lack of full scientific 
certainty.”

On the second page of Table 1 under this item 2, you state

“Where appropriate, examine the feasibility of enhancing existing populations by stocking.”

There is no rationale provided for this plan. To what purpose are you considering this action? 
What is the problem you are trying to solve here, and why do you think this is an appropriate 
approach? I am very concerned that the intention might be to increase population size by 
stocking additional fish into existing habitat. If so, it will likely fail (e.g., Miller 1954, 1958; 
Vincent 1987). In most cases the habitat will already be filled with members of the existing 
population: the habitat will be at its carrying capacity.

Please provide a clear rationale for this proposed action. In the explanation, distinguish 
between supplementary stocking to increase population size, and introducing small numbers 
of individuals from selected genetic lines to increase genetic diversity and reduce inbreeding 
depression, which might more properly be seen as genetic rescue by augmenting gene flow. 
Also be clear about whether by stocking you mean to reintroduce trout to previously-occupied 
habitat, or to archive part of a population in secure, previously unoccupied habitat above a 
natural barrier, say. This proposal to use “stocking” as a recovery technique needs much better 
explanation.

Table 1, item 3 (Monitoring): This item indicates that you intend only to monitor “priority” 
populations; however, all remaining pure populations are needed for recovery and all of them 
are protected under SARA. For those reasons, all pure populations must be monitored, and 
those near-pure populations that you are attempting to recover must be monitored as a matter 
of good scientific and conservation practice.

I’ll just add here that electrofishing is hard on fish (Snyder 2003). Injuries are inevitable, 
because you inadvertently get too close to at least some individuals that you just can’t see. 
Nearly all of these populations are tiny, and can ill afford to lose any individuals. Specify that 
minimum impact techniques such as direct observation and underwater photography will be 
the preferred method for studying and monitoring protected and recovery populations.

Also, this item does not mention monitoring critical habitat. Critical habitat is protected in 
SARA, so must be protected by DFO, so it must be monitored. How else will you know 
whether your protection measures are working? And where habitat restoration or reclamation 
projects are initiated, how do you know whether those projects are working if you don’t 
monitor the habitat and the populations using it?

Add an entry here to cover critical habitat monitoring.

Table 1, item 4 (removing non-native species): This item contemplates removing non-native 
species as a broad strategy of management and regulation that may or may not occur. In fact, it 
is an absolutely essential step in any realistic recovery strategy.
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You are required to recover Alberta’s westslope cutthroat trout species population to a self-
sustaining level. The problem: the native subpopulations have been devastated. The remnant 
subpopulations are fragmented into a few tiny examples isolated from each other in the 
extreme headwaters of the Bow and Oldman river drainages, blocking gene flow among them 
to the extent that loss of genetic diversity and inbreeding is degrading their fitness and 
limiting their ability to adapt. The small size and isolation of these few remaining stocks 
together have greatly increased their susceptibility to loss due to habitat catastrophes and 
random demographic accidents. In their present state, they are doomed to extinction. Their 
former habitat is technically suitable for them, but unsafe to use because it is now occupied by 
species that can hybridize them out of existence, or that in some cases can outcompete them. 

In brief, the problem is small, isolated populations, and the solution is to increase their size 
and reconnect them, re-establishing gene flow among them. Bigger populations must have 
additional secure habitat. More secure habitat can only be provided by removing the non-
native species from sufficient existing habitat formerly occupied by westslope cutthroat trout. 
Your work cannot be directed to answering the question: Can it be done? It must be directed at 
working out HOW it can be done. NOT removing non-native species is not an option.

DFO needs to rewrite this table so that the recovery effort is primarily directed at solving this 
problem as the principle part of the Recovery Strategy. You will also want to rearrange and 
rewrite some parts of the document to be consistent with this strategy. The Action Plan should 
be focussed on how, where and when you will do it.

Table 1, item 5 (Restore and recover priority populations): This item addresses some of the 
issues I raised in the above comments under item 4. To that extent it’s part of the Recovery 
Strategy. To minimize confusion, I suggest that you keep the Recovery Strategy clearly 
separate, and include any specific or detailed proposals to resolve the issues about how you 
are going to carry out the strategy in the Action Plan.

Table 1, item 6 (Develop recovery implementation group(s)):

This is clearly an Action Plan item. It’s a good approach.  It should be kept separate from the 
Strategy, but should refer to the relevant parts of the Recovery Strategy. Including specific 
dates in the timeline column for all of the numbered items would encourage timeliness, and 
would give you a standard against which you could measure progress for the required 5-year 
progress report. These are not enforceable timelines, as I understand it.

Table 1, item 7 (Develop recovery implementation group(s)): Here and elsewhere in Table 1 
you refer to numbered recovery objectives, but they don’t seem to be listed anywhere. For 
example, “re- establish pure populations of Westslope Cutthroat Trout in sites within their historical 
range that recognizes the diversity of their life history strategies in Alberta” is mentioned elsewhere 
in Table 1. This is an important objective, but I couldn’t find the rationale for it. Make the 
Recovery Strategy a separate section (SARA actually contemplates separate documents for the 
Recovery Strategy and the Action Plan) with a clear statement of the problem(s), an overall 
recovery goal, and a clear list of overall objectives, all supported by a rationale for each. A 
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separate Action Plan can then refer to the goal and those specific objectives, specifying how 
you are going to meet them. The result would be far more comprehensible. In the Action Plan 
it would be advisable to list each of the populations and describe their specific problems, and 
what actions your are going to take to deal with them.

Table 1, item 9 (see also Alberta recovery Plan sections 7.3 & 8.3 A24: This item mentions 
using adaptive management. Adaptive management should be based on the results of 
controlled experiments. If you are going to use it, design your  programs as experiments so 
that each facet can be evaluated quantitatively. Adaptive management does not mean “let’s try 
this, and if it doesn’t work, we’ll try something else.” It is a formal experimental approach to 
resource management (Holling 1978, Lee 1999). Please make this explicit in your document. If 
you don’t, it could well lead to a catastrophic failure such as the loss of protected populations 
due to an inadequately designed and monitored recovery procedure. There are no mulligans 
(second chances) with some recovery designs.

PDF p. 21, 3.2 Actions already completed or underway: Throughout this section please cite 
the relevant reports on this work, and where they can be retrieved, so that the work can be 
properly evaluated. Note that a five-year report is required under SARA s.46 to document 
progress of the Recovery Strategy. That report, which has not yet been posted, would describe 
all of the work claimed here.

Please show the words in full at first occurrence for all acronyms and abbreviations. Use 
abbreviations sparingly, especially when they occur only once. Those in this section are not 
properly defined.

PDF p. 22. 4.1.1 Critical habitat, general description: 

“This recovery strategy - action plan identifies critical habitat for Westslope Cutthroat Trout (Alberta 
populations), as all areas currently occupied by naturally-occurring pure-strain populations within the 
original Westslope Cutthroat Trout distribution, including the areas on which Westslope Cutthroat 
Trout depend indirectly (e.g. riparian areas) in order to carry out their life processes and areas where 
genetically pure populations of the species formerly occurred and has the potential to be reintroduced.” 

This definition is directly contradicted elsewhere in this document; e.g., PDF p. 26 under the 
heading Critical habitat geographic information:

“The critical habitat’s functions, features and attributes have been identified using the bounding box 
approach. This means that critical habitat is not comprised of the entire area within the identified 
boundaries but only those areas within the identified geographical boundaries where the described 
biophysical feature and function it supports occur, as described in Table 2. Note that this approach 
differs from the approach described in Part 2, section 4.0, which states that an area of occupancy 
approach was used to identify critical habitat.”

It is also contradicted by the critical habitat maps (Figures 3-18, Appendix D), which identify 
only stream networks within which critical habitat can be found, but do not identify specific 
locations of critical habitat. It is also contradicted by descriptions of critical habitat locations in 
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Tables 5-8 of Appendix D, which appear to identify lakes and stream reaches between specific 
points as critical habitat, but could also be interpreted to mean only the specific points 
themselves as critical habitat.

The definition of critical habitat is crucial not only for its conservation implications, but 
because critical habitat is enforceable, with severe penalties for destroying any part of it. 
Because the descriptions and identifications used in this Proposed Recovery Strategy-Action 
Plan are incomprehensible and contradictory, critical habitat will be unenforceable, therefore 
contrary to SARA’s critical habitat protection provisions.

At a minimum, critical habitat must be clearly defined to include all of the water bodies and 
watercourses occupied by pure populations, including the watershed upstream from the 
lowest elevation in the drainage network in which pure populations can be found, all the way 
to the watershed divide, including, but not restricted to, terrestrial habitat in the riparian zones 
of that stream network. Critical habitat must also include the critical habitat of near-pure 
populations essential to the recovery of Alberta’s westslope cutthroat trout, and any 
waterbodies or stream networks required for reintroduction, or for the introduction of archival 
populations, all essential for recovery of the species in Alberta.

Identification of critical habitat must include its geographic location, to make it enforceable. 
The maps (Figures 3-18, Appendix D) do not show the location of critical habitat within the 
stream networks, so the SARA critical habitat provisions cannot be enforced.

PDF pp.23-24, Defining riparian critical habitat areas: This is an important addition to the 
definition of critical habitat since the 2014 Recovery Strategy.

“The identification of riparian critical habitat was informed by DFO 2009 and scientific information 
related to riparian buffers. Critical habitat includes all riparian areas on both stream banks for the entire 
length of the stream segments and all banks of waterbodies identified as critical habitat.“ 

Please include citations to the scientific information related to riparian buffers that were used. 
Please make use of USEPA (2015), which provides an unusually thorough review of the science 
relevant to this topic, and itself has been unusually thoroughly peer-reviewed. The most 
reasonable conclusion to be drawn from USEPA (2015) is that the entire watershed above and 
including the lowest-elevation point of critical habitat in or under the channel network is itself 
critical habitat. The entire watershed drains to the waters actually occupied by the fish, so 
directly affects it. This constitutes the best available information as required by SARA s.41(1)
(a).

Final paragraph, PDF p. 23 Defining riparian critical habitat areas: 

 “The width of the riparian area required to protect the attributes of critical habitat for Westslope 
Cutthroat Trout has not been quantified, however the riparian area must be sufficient to maintain clean, 
cold water, sediment and silt free substrates, and provide inputs of food (invertebrates) and woody debris 
into the aquatic environment.” 

This statement contradicts the statement in the next paragraph, following page, that
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“The width of the riparian area (Appendix C. Figure 2) within the areas designated as critical habitat are 
continuous and extend horizontally from the high water mark to a width of 30 metres on both banks of 
the waterbody for the entire geospatial area.” 

The use of a 30 m limit on each side of the channel to identify the riparian zone is identical to 
the minimum 30 m buffer zone specified in most operating ground rules for logging 
companies used by Alberta Agriculture and Forestry, and is less that that specified for 
Alberta’s Class A Waters, suggesting that, contrary to a statement in the Preface (p.iii) and to a 
requirement of SARA, socio-economic factors were considered in the identification of critical 
habitat. The riparian zone part of the critical habitat identification shows signs that political 
considerations were included in the decisions made. Let the politicians make such decisions. 
DFO’s job always, and certainly under SARA, is to provide the best available scientific 
information and advice. If any science went into making this decision, please cite it and 
indicate where it may be acquired.

The riparian zone, which must include any floodplains (Hauer et al. (2015), is readily 
identifiable in many cases, often from an examination of satellite imagery. Alberta’s LIDAR 
Wet Areas database would undoubtedly be useful in setting boundaries to the actual riparian 
zone on all watercourses, especially when supplemented in difficult cases with ground 
truthing by a qualified professional. The arbitrary 30 m buffer should be retained only as a 
minimum standard where better determinations are unavailable. Whatever the case, the most 
scientifically supportable approach is to recognize the watershed as the appropriate unit 
defining critical habitat, as described above, in which case a strict definition of the riparian 
zone is not required.

PDF p. 24, final paragraph: 

“Note that not all attributes in Table 2 must be present in order for a feature to be identified as critical 
habitat. If the features as described in Table 2 are present and capable of supporting the associated 
functions, the feature is considered critical habitat for the species, even though some of the associated 
attributes might be outside of the range indicated in the table.” 

This is confusing. If Table 2 doesn’t contain the full range of attributes, it is inadequate for use 
as defining critical habitat for conservation and enforcement purposes. The stream network itself 
within the ranges identified in the maps and tables (Figures 3-18, Tables 5-8, Appendix D) is 
critical habitat. The fish either use all of it at some part of their life cycle, or they and the 
habitats they occupy are directly affected by it. Table 2 at best provides guidelines to 
identifying the kinds of habitat that the fish use for particular purposes. The attributes of 
specific locations change substantially with natural changes in flow, ice conditions, water 
temperature, and other environmental variables, making defining the location of critical 
habitat impossible if the definition must satisfy the attributes in Table 2. Rather than allow for 
any irreconcilable argument from this cause, define critical habitat unequivocally, along the 
lines I suggest above, as the stream network occupied by pure populations or needed for 

!20



recovery, and the terrestrial environment draining into it. Don’t make Table 2 the sole 
description of critical habitat, as it now appears to be, or critical habitat will be unenforceable.

PDF p. 26 Critical habitat geographic information:

“The critical habitat’s functions, features and attributes have been identified using the bounding box 
approach. This means that critical habitat is not comprised of the entire area within the identified 
boundaries but only those areas within the identified geographical boundaries where the described 
biophysical feature and function it supports occur, as described in Table 2. Note that this approach 
differs from the approach described in Part 2, section 4.0, which states that an area of occupancy 
approach was used to identify critical habitat.”

See my remarks above concerning the need under SARA to have an enforceable definition of 
critical habitat. This statement seriously confuses what is critical habitat for westslope 
cutthroat trout and what is not. It does not even include the riparian zone as part of critical 
habitat, after devoting a section previously to how the riparian zone is important to critical 
habitat, and why it must be included in that designation. I have been unable to find any 
reference to the so-called “bounding box” approach to critical habitat designation other than a 
very few DFO documents on, as I recall, whales. Could you please direct me to where the 
bounding box approach has been treated in the peer-reviewed literature? I have been unable to 
find it except in reference to network design.

For this species, area of occupancy supplemented with data on riparian and upstream 
influences is the appropriate basis for defining critical habitat. Table 2 provides a guide to 
some specific features of typical critical habitat for westslope cutthroat trout, but is not 
definitive.

“The areas identified as critical habitat are areas that, based on best available information, the Minister 
of Fisheries and Oceans and the Minister responsible for the Parks Canada Agency, consider necessary 
to partially achieve the species’ population and distribution objectives required for the survival and 
recovery of the species. Maintaining current reaches of genetically pure westslope cutthroat trout will 
likely be insufficient to ensure viable populations in the long-term.” 

First, you just shot down the “areas identified as critical habitat” in the previous paragraph. 
You no longer have such areas: you said that only places having the attributes listed in Table 2 
are critical habitat, and you provide zero locations for those, other than a vague reference to 
somewhere in the stream networks coloured pink in the maps. This confusion is a crucial 
problem, and needs to be fixed.

Second, the point about the insufficiency of currently identified critical habitat for 
maintaining pure cutthroat populations is the essence of the conservation problem you face, 
yet your strategy and action proposals fail to address this essential issue as the most important 
thing you must solve. This is not just a longterm problem, it is an immediate problem. These 
remnant stocks are so small and isolated that they are deteriorating genetically with every 
spawning season. They are at unacceptably high risk of extinction now from random accidents. 
They are going extinct now (Evan-Thomas population). They are in steep decline now (Silvester 
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Creek population). Their critical habitats are being disrupted now (Mayhood 2013, 2017; Erdle 
and Mayhood 2014). Address this problem now in this Proposed Recovery Strategy-Action 
Plan as if it is the key issue.  Because it is.

PDF p. 26 4.2 Schedule of studies to identify critical habitat (Table 3): The principal identifier 
of critical habitat is the location of genetically pure populations. Find those locations, and the 
job is largely done. Place that first, separately, in Table 3. The stuff about studying the details 
of critical habitat features is useful, but not as important. Place it somewhere down the table, 
maybe in connection with identifying habitat for archival populations, where it is very 
important.

Your second set of studies, to identify suitable habitats and identify areas where genetic 
recovery is possible, is appropriately placed, but I suggest wording it as identifying suitable 
habitats where known remnant populations can be expanded. Small population size is the best 
single predictor of extinction (O’Grady et al. 2004) for good reason. To deal with your need for 
genetic recovery, prioritize expanding additional secure habitat in the downstream direction 
where the situation permits you to re-link adjacent, historically connected but now separate 
remnant populations. This requires considerable population genetics expertise to determine 
risks, so hire the best, but the idea is that, if you must introduce new genetic material to 
increase gene diversity, intuitively it would seem best to restore gene flow among populations 
that were once connected.

I would drop studies to determine width of riparian habitat in favour of identifying the 
watershed as including the terrestrial part critical habitat for reasons discussed above, in 
which case the studies are not needed.

“Knowledge of critical habitat’s thresholds of tolerance to disturbance from human activities is 
lacking” (Table 2)

Knowledge is always lacking to some extent, but you should at least recognize and use the 
information that is available. For example, one of the major impacts on critical habitat arises 
from fine sediment delivery to streams. There exists peer-reviewed information to assess 
population level effects on salmonids sufficient to make reasonable decisions on limiting that 
problem (see e.g., Mayhood 2013). Your first study on tolerance thresholds should be literature 
reviews. There is likely to be a lot of useful material already available.

Also, don’t get too insistent on finding scientifically supportable thresholds. There are few. For 
example, Ripley et al. (2005) showed that the probability of finding bull trout in a watershed 
decreased immediately with any level of clearcutting or road development. Similar immediate 
declines in an abundance surrogate of westslope cutthroat trout related to road development 
are apparent in the data of Valdal and Quinn (2010). There were no thresholds. Any thresholds 
to be imposed will likely be politically determined: How much damage can we do before 
someone sues? In the case of SARA-listed species, any destruction of critical habitat is a 
violation subject to potentially severe fines or even incarceration. That’s the threshold, and it’s 
being exceeded everywhere, especially by the Alberta Government in the way it manages land.
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PDF p 27 4.3 Activities likely to result in the destruction of critical habitat: Provide a 
rationale for including only those threats with an overall significance of high as activities likely 
to result in the destruction of critical habitat. The concern is that even those threats judged to 
be of low significance overall could have very high significance for certain populations. All 
populations need to be recovered to retain as much genetic diversity and local adaptation as 
possible. The loss of even one remnant stock is a major issue.

Table 4 culvert structures: Culverts do not just affect movement. They are major sources of 
fine to coarse sediment when they blow out, as they inevitably do: most are designed only for 
a 25-year event or smaller. Crossings by means of culverts essentially load the channel like a 
sediment gun, ready to go off with the next significant flood or plug-up. For example, the 
Highway 3 culvert crossing of Girardi Creek critical habitat has a long record of plugging up, 
spilling the critical habitat creek down the Highway 3 ditch, and substantially dewatering the 
stream below the highway. This is an example of a major threat unrecognized in this table, 
except as it affects movement. It also needs to be fixed as soon as possible. There was a plug-up 
in 2014, I understand from a local person, and again in 2017 (Mayhood 2017). When I asked a 
senior member of the recovery team last March what was being done to deal with the problem, 
he informed me that he was relying on Alberta Transportation to fix it. That’s not good 
enough. Alberta Transportation has no authority to conserve cutthroat trout; DFO does.

Table 4 Linear disturbance: Linear disturbances deliver more fine sediment with higher traffic, 
but their mere existence is an erosion and sediment delivery threat. Maintenance done without 
adequate protective measures can actually increase the problem. Removal of major parts of the 
linear disturbance network on the East Slopes is long overdue, and what has been proposed is 
nowhere near adequate. Maybe you should include government and public resistance to 
environmental protection as a major threat when reclamation of linear disturbances is 
involved.

PDF p. 34 5.4 Benefits of implementing the recovery actions: I think this section could be 
significantly strengthened by considering in greater detail the outcome of a successful recovery 
program. Pure westslope cutthroat populations in the Flathead and Kootenay river systems in 
Montana and British Columbia, and in the Clearwater and Salmon river drainages in Idaho, 
are major high-value sport fisheries that support a significant part of the tourism and 
recreation industries in those jurisdictions. The total resource value of the catch-and-release 
angling fishery for native trout in Yellowstone National Park alone was estimated at $61.7 
million USD annually in the late 1980s (Jones et al. 1989). Simply watching trout in selected 
locations that can support it is an enormous attraction to visitors and residents alike. Viewing 
native trout has been extremely popular at Fishing Bridge and LeHardy Rapids in Yellowstone 
(Jennings 1980 and Jones et al. 1989 give numbers and hours spent), and in Glacier National 
Park (Spencer et al. 1991). Seek out recent data from these and other similar jurisdictions. 
Additionally you may be able to give a rough estimate of the value of ecosystem services from 
restored westslope cutthroat trout populations (Costanza et al. 2014,  2017).
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PDF p. 35 7. Activities permitted by the recovery strategy-action plan: 

“The COSEWIC status assessment for Alberta Westslope Cutthroat Trout only considered genetically 
pure populations within its original distribution in Alberta; therefore, the SARA prohibitions relating to 
individuals only apply to genetically pure populations within the original Westslope Cutthroat Trout 
distribution.”

Near-pure populations and their critical habitats are also protected by SARA when they are 
designated as part of the recovery strategy, because they are considered to be essential for the 
recovery of the species.

PDF p. 37 Research permits: 

“Note that sport fishing licenses issued under the Alberta Fishery Regulations or the National Parks of 
Canada Fishing Regulations cannot be used to conduct activities such as scientific sampling for 
Westslope Cutthroat Trout. A SARA, section 73 permit must be obtained prior to these activities.”

What is the significant problem for which this provision is a solution?

These provisions should be removed or clarified. If the latter, include a definition of what you 
feel constitutes research under this provision. Only activities that cause substantially more 
risks than permitted by sport fishing can be made to require a s.73 license.

The purposes of SARA include providing  protection for species at risk and supporting the 
conservation efforts of individual Canadians and communities. It is not a purpose of SARA to 
restrict for frivolous, secret or unspecified purposes, information gathering by citizens, or to 
silence dissent. A rule against keeping systematic records of protected fish species caught 
while using a sport fishing license would restrict the conservation efforts of citizens without 
offering any benefit to the species. It is an unlawful use of SARA to restrict research only to 
stymie citizen monitoring intended to assess the success (or not) and validity (or not) 
of government recovery actions.

Sport fishers engaged in making routine, rigorous records of recreational angling catches, and 
analyzing those records, should be encouraged. Such activities should form part of the citizen 
outreach provisions of this Recovery Strategy-Action Plan.

PDF p. 44-68 Maps and tables of critical habitat: Please cite, and make available, the research 
supporting these designations. Without the data and technical interpretation it is not possible 
to assess their validity and completeness. This document is supposed to be science-based. If 
it’s not written down, it’s not science. Some provisions also may not be enforceable without the 
scientific support for them. Some examples of the problems arising from the lack of proper 
documentation follow.

All designated, and sampled undesignated, critical habitat: Where are the data supporting 
the designations of critical habitat? Just as important, where are the data supporting the 
decision NOT to designate sampled locations as critical habitat?
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Figure 3. Upper Consolation Lake is shown as critical habitat. Formerly this lake held only 
brook trout (Mayhood and Anderson 1976). What is the rationale for the designation?

Figure 9. What is the rationale for removing certain upper tributaries of Blairmore Creek and 
upper Allison Creek from their former status as near-pure protected populations?

Figure 12. What is the rationale for including Wilkinson Creek as critical habitat, which holds a 
stock of pure westslope cutthroats introduced from the Job Lake broodstock? This stock is not 
protected under SARA.

Figure 13. What is the rationale for designating “Lusk” Creek as critical habitat? There is a 
Lusk Creek immediately over the divide from this one in the Kananaskis drainage. Is this a 
mistake, or are there really two Lusk Creeks so close together? Do you have genetic data from 
the Lusk Creek shown here, or is it being designated as critical habitat for recovery purposes?

Figure 14. The Evan-Thomas Creek population has been extirpated. The stream below the 
barrier falls now lacks sufficient overwintering habitat after the 2013 flood. The stream above 
the falls lacks fish, as I understand it, but may have adequate habitat to support an archival 
population (one intended to preserve a genetic line from elsewhere). At least two tributaries 
above falls may also have suitable habitat, although they are very small. What is the rationale 
for designating this creek as critical habitat?

Figure 18. What is the rationale for failing to link up the Corral Creek and upper Willow Creek 
critical habitats, which are only 2.2 km apart via small channels? Linking them might improve 
gene flow and hence survival of both stocks.

Tables 5-8. Please make it clear that critical habitat is not just at the location points (which is 
how these tables can be read), but includes the channels between points. For example, state 
that P1 is the upstream boundary of critical habitat, and P2 the downstream boundary of 
critical habitat in each case. This is a potential problem affecting enforceability of the critical 
habitat protection provisions.
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