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Executive Summary

Recovery strategies and action plans under SARA require the
identification of critical habitat for extirpated, endangered, and threatened
species to the extent possible. Where available information to identify critical
habitat (either in whole or in part) is inadequate, recovery strategies also require
a schedule of studies that will lead to identification at a later date. These
guidelines provide a summary of technical guidance for the identification of
critical habitat under SARA. They aim to promote: i) a common understanding of
the policy requirements for identification; ii) a consistent méfﬁodological
framewaork for identification; and iii) the preparation of biglogicaily and legally
defensible critical habitat proposals. B

Strategies and plans, including identifigétion of critical-habitat, should be
developed ‘by experts in cooperation with” appropriate authorites and in
consultation with organizations and people who are directly affected. Critical
habitat identification may take many different forms depending on ‘the species
and the jurisdiction. However, it is essentiaE {he process be based on the
best available information, be it quantitative ‘evidence, qualitative description,
expert opinion, or any combination 1 f. Critical habitat should be identified in
support of specific population and'dist jectivés for the species

The generic steps to id

. AVE sdge about the species
. Locate the _sEecies and its appropriate habitat
. Establish th i and population & distribution objectives

1
2
3
4,
5.
6
8. Protect, manage, and monitor critical habitat
9. Update advice on critical habitat
Advice on critical habitat must consist of several basic elements:

1. A narrative of the’species critical habitat(s)

2. Range coordinates that geospatially locate the proposed critical habitat

3. An explanation and documentation of the rationale underlying the

proposed critical habitat

4. Specification of portions of critical habitat that are currently unprotected

5. Examples of activities likely to destroy critical habitat

6. A schedule of studies (if necessary)
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1.0 Statement of Intent and Purpose

Critical habitat is defined in the Federal Species af Risk Act (SARA} as
habitat that is necessary for the survival or recovery of a listed species and is
identified as the species’ critical habitat in the recovery strategy or in an action
plan for the species. Recovery strategies and action plans under SARA require
identification of critical habltat to the extent possible for extirpated, endangered,
and threatened species.! A schedule of studies that will-lead to identification
(either whole or in part) at a later date is required in ery strategies where
available information to identify critical habitat is inadéquate. Program managers
and recovery practitioners can find general dlrectlon ‘regarding policy and
procedures pertaining to critical habitat identification and its protection in the
Federal Policy Discussion Paper: Critical Habitaf. A literature review, workshop
proceedings, and heuristic case studies have also been prepared which explore
the problem and provide m-depth examples of a vanety of approacrgeé that may
be used to identify critical habitat®. : _

These guidelines provide: a summary
identification of critical habitat under SAF T
understandlng of the policy requzreme 3’@

technical guidance for the
8im to promote: i} a common
for id ntification; ii) a consistent
d iii) the preparation of biologically
posals. Lessons learned through

implementation expe :
operational guidance over time. S|m|lar1y advances in conservation science will
undoubtedly lead:to. revisit t practices for the identification of critical
habitat. Lastly, \?ﬁfﬁle thv 'prowde direction for critical habitat
identificat ARA .ﬁso be usefu!ly applled in support of

er pleces of _g_ld_a_l_nce that may be of |mportance when |dent|fy|ng

1g"'a
andlor its habltat may influence crltlca! habltat identification.

! Throughout this document, ‘species’ refers to the entity listed under SARA.

Accesmble at; hitp:/iwww . sararegistry.gc.ca/policies/default e.cfm

® The literature review, workshop proceedings, and case studies {whooping crane, western
yellow-breasted chat, Acadian flycatcher, hooded warbler, prothonotary warbler, Banff Springs
snail} are accessible at: http://iwww.cws-scf.ec.gc.ca/extended sharing/ password = critical
habitat
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2.0 The Expected Product

Advice on critical habitat must consist of several basic elements and

recovery practitioners should be aware of them before starting the identification
process. The Federal Policy Discussion Paper. Critical Habitat outlines the
minimal standards for communicating proposed critical habitat as follows:

1.

NARRATIVE of the species’ critical habitat(s), which may include such things
as: an account of appropriate natural communities; habltat types; habitat
features; necessary and sufficient quantities (e.g., res) compositional
arrangement, and any essential ecological processes (e.g., pollination,
parasitism, dispersal, fire, flood). In essence, this section describes proposed
critical habitat by answering the question - WQAT 1SI1T?

RANGE COORDINATES (e.g., UTM zone, UTM eastmg, UTM
coordinates) in order to geospatially Jocate the proposed criti
Canada. Within the area(s) delineated by the
fitting the narrative is considered actuats
sectlon contnbutes to the 1dent|f cation

ng, datum of
habitat within
ge coordinates‘only habitat
habitat. In essence, this
roposed critical habitat by

critical habitat.
methods used
combination
quantitative

|r°‘i¥o:rmat|on (experimental analysis and
_ experience-based information (qualitative
description, expt itional ecological knowledge that may have
infor ed the ider oposed critical habitat. In essence, this
sectic N’ ¢ butes to - the identification of proposed critical habitat by

SPECIFICAT!ON OF PORTIONS F CRITICAL HABITAT CURRENTLY UNPROTECTED®
(e.g., outside protected areas, no existing stewardship arrangements),
espec;lally ‘those |n ;zmmlnent jeopardy. Technically this information is to be
included in thﬁ jon plan. However, distinguishing between ‘protected’ and
‘unprotected jons of proposed critical habitat during the identification
process may litate more rapid and effective protection down the road.
Obviously, being able to categorize habitat as ether ‘protected’ or
‘unprotected’ requires that one defines what constitutes ‘effectively

* See section 5.0 How much Critical Habitat is Enough? for additional discussion.

® SARA s49(1c). An action plan must include, with respect to the area to which the action plan
relates, an identification of any portions of the species’ critical habitat that have not been
protected.
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protected”®. In essence, this section contributes to the advice on proposed
critical habitat by answering the question - WHERE IS IT NOT PROTECTED?

5. EXAMPLES OF ACTIVITIES LIKELY TO DESTROY CRITICAL HABITAT' are required at
the time it is identified. Example activities should be based on demonstrated
or probable threats to habitat. Identificiation of what may lead to destruction
of critical habitat is likely to be context specific, and will play an important role
in determining whether the critical habitat is effectively protected. In essence,
this section contributes to the advice on proposed critical habitat by
answering the question - HOW MIGHT IT BE DESTROYED?:

6. SCHEDULE OF sTuDIES® necessary to obtain addition 'I?adequate information to
identify the type, whereabouts, and quantity of critical: habitat to support the
recovery goal. As such, identification of either all or.some outstanding
portions of critical habitat is deferred. ® .The schedule of studles should be
prefaced by explaining why some or alt: the critical habitat canhot.be identified
at present. In essence, this sectro'.f contrlbutes to the identification of
proposed critical habitat by answenng the : question - WHAT OTHER
INFORMATION IS REQUIRED TO DETERMINE THE ‘WHAT’ AND ‘WHERE’ OF CRITICAL
HABITAT? o

Although maps are not specaﬁcally requlred to y define critical habitat
under SARA it is recognized that their prepaf"a\ﬁ@ use will be common
' 0 ertaking the task of cntlcal habitat

implementation when it comes to
o i. habitat. As such, illustrative maps,

\_\abliat- package. In’ such cases sound data management
_ devefo&ed and exercised.

proposed%cn

practzqés need

® Policy and guidance around the meaning of effective protection is in development. In essence,
effectwe protection should prevent any part of the critical habitat from being destroyed.

’ See section 10.0 Examples of Activities Likely to Resuit in the Destruction of Critical
Habitat for detailed discussion.
® See section 8.0 Schedule of Studies to Identify Critical Habitat for further discussion and an
example

? See section 7.0 ldentifying Critical Habitat to the Extent Possible for a detailed discussion of
incremental identification of critical habitat.

Technical Guidelines for Identifying Critical Habitat (05/09/05)



3.0 Guiding Principles

Whenever possible, recovery practitioners should follow five guiding
principles to influence the process and outcome of critical habitat identification.

Be Precautious - Always take measures in advance that prevent harm or secure
good in order to safeguard against irreversible catastrophes including extinctions
or local extirpations. In essence, don't delay advancing informed advice on
critical habitat for lack of full information or certainty. Make practical efforts to
ensure representation, redundancy, and resiliency’® of habitat types and
processes within critical habitat proposals, as well;;@as connectivity between
critical habitat parcels where appropriate.

Base advice on the best available information ~Where possible, critical habitat
proposals should be based on quantitative:-evidence (experimental analysis,
quantitative measurement) from a wide. range of sQurces. However, in many
cases qualitative description, expert opinion, and/or traditional - ecological
knowledge may be the main source of mformaii n on which advice must be
based. Although some types of.information- may be associated with privacy
issues, generally strive to ensu%‘: yat all information is available in an accessible
and meanmgful form to all concerned B

g
Variance is informative ~ Varlance |n speCIes occurrences and habitats contalns

ecause of variability in many population and/or
: abcut them (e.g., the amount of critical habitat

Recommendaticns should béi’festable Advice on what constitutes critical habitat
shouldbe formulated "such that it can be evaluated through the analysis of
monitoring: data. i

Document the prcce_ ey decisions and justifications relating to the process of
critical habitat identification should be documented in writing (e.g., meeting
minutes, date-stamped maps). Properly managed electronic “administrative

% For further information on these concepts, see Stein, B. A, et al., (eds). 2000. Precious
Heritage: The Status of Biodiversity in the United States. Oxford University Press, New York,
New York.

"' For further information see Wiens, J. A. 2002. Predicting species occurrences; progress,
problems, and prospects. Pages 739-749. in Scott, J.M., et al. (eds.). Predicting Species
Qccurrences: Issues of Accuracy and Scale. Island Press. Covele, CA.

"2 gee section 7.0 Identifying Critical Habitat to the Extent Possible for additional discussion.
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records” can serve as valuable evidence, especially when trying to resolve
disputes and preparing for court challenges.™

4.0 Generic Steps in the Identification of Critical Habitat

Strategies and plans should be developed by experts in cooperation with
appropriate authorities and in consultation with organizations and people who are
directly affected. Recovery planning may take many different forms depending
on the species and the jurisdiction. However, it is essential that the process be
based on the best available information, be it quantltattve evidence, qualitative
description, expert opinion, or any combination thereof. - ;.

Case study experience’® has led to the deve
framework for the identification of critical hab;tat The step
simply describe a general process that.is
administrative functions. The details ¢
‘when’, and ‘who’ {i.e., respective roles)
planning model adopted for the species.

ent of a generic
“in this framework
~comprised of both analytical and
ying these steps, including ‘how’,
depend on the particular recovery

A schematic illustration of thie 2ric process follows a brief description of
each step. e o
1. SYNTHESIZE THE . Wi
population ecology, and esf mally pop lation habitat requirements. This task
may not be: conducted ﬂ.;;expressly «for the purposes of critical habitat
i ; > review is likely to be undertaken at

entification should be fully aware of what
' ersitood about the spemes as it pertams to cntlcal habitat. It

e’that all populations of the species necessarily have the
same habitat: reqmrements Differences may exist among populations
dependlng on abundance, density, composition (age, sex), landscape
context (agricultural vs. wildland), etc.

® See Chapter 10: 136-140 in Andelman, S. J., et al. 2001. Scientific Standards for Conducting
Viability Assessments under the National Forest Management Act: Repert and Recommendations
of the NCEAS Working Group. Unpublished Report by the National Center for Ecological
Analysis and Synthesis, University of California, Santa Barbara, California, USA. Available online
at: http://www treesearch.fs.fed.us/pubs/viewpub.jsp?index=3467
http Ihwwrw treesearch. fs.fed.us/pubs/viewpub. jsp?index=3467

“ Example critical habitat case studies are available at: http://www.cws-
scf.ec.gc.cafextended sharing/ password = critical habitat
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. Characterizing the relationship between essential life history stages, key
activities, and habitat features will help develop an understanding of the
habitat(s) required throughout the species lifecycle, as well as
requirements for landscape connectivity.

. Describe any known distinguishing species-habitat associations, using
both current and historical data. Historical data may be an essential
source of information for identifying important habitat attributes - non-
viable endangered populations may use habitat very differently than their
historic viable counterparts.

. Synthesis of available knowledge of the species’ h__abltat needs will enable
the preparation of a narrative conceptual mode “of the ‘habitat mosaic’
required by the species for recovery. \

. It may also be useful to create a graphlcal cg;leeptual model that
highlights the hypothesized predictor and response v%@bles and where
main versus interactive effects are likely to be importar .-“._m maintaining
habitat for the species.

.'.‘% i

1 the ground’. To the extent
dge of the current and past

2. LOCATE THE SPECIES AND APPROPRIATE Hj
possible, practitioners need to gain full
geographic distribution of populations of the Species and suitable habitat as a
concrete step toward identifi cgyon ‘of critical hapitat. In many instances, a
comprehensive understanding of: these distributionsimay require data mining,
primary field inventories, verification of remotely-sensed data, and
quantitative mode “inother mstanées understanding the whereabouts of
the species agf- s habitat' may be” q\ uite simple. Locating populations and
habitat (both:-where they co-occur and areas of suitable habitat believed to be
unoccupied) will .often s&r\fe as geo hic starting points to 'root’ critical
habitat on the landseape within the .species’ Canadian range. At the very

least, locating:the spegies and suitable habitat allows one to scope a rough

apprommatlon ‘of the potentlal distribution of proposed crltlcal habitat and any

valuate potential sources of bias associated with
at datasets It should be recognized that species

This is especzaily problematlc with opportunistic data.'®

« Ensure the use of data at a spatial scale that is appropriate for the species
under consideration. The spatial scale of any landcover data (e.g., pixel
size of 30m® for Landsat TM data) should be compatible with the
perceptual or habitat selection scale of the species. It may not be
biologically meaningful to identify habitat patches using data that are either
too coarse or too fine for the species under consideration.

'* See Garshelis, D. L. 2000. Delusions in habitat evaluation: measuring use, selection, and
importance. Pages 111-164 in L. Boitani and T.K. Fuller, editors. Research Techniques in Animal
Ecology: Controversies and Consequences. Columbia University Press, New York, New York,
USA.
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. ldentify areas where restoration may be possible, including areas that were
historically occupied by the species but are currently thought to be vacant.

. Make allowances for spatial and temporal shifts in habitat due to natural
disturbance regimes (e.g., fire, flood}) and other naturally occurring
processes (e.9., gyres, ice edges). That habitats are dynamic in space and
time suggests that proposed critical habitat should be broad enough to
encompass such shifts — at least until critical habitat can be updated.
When such shifts are known to occur frequently, it may not be
advantageous to narrowly delineate critical habitat parcels. The spatial and
temporal scales at which some habitats operatggare known and these
could be used to calibrate the size and shape of£nfical habitat parcels and
the frequency with which revisions should be ered.

. Where possible, models used to predict ha rrence (see Table 1)
should be validated with independent field: data, either. y splitting data or
gathering new data. Habitat models_are only fully acce f’éble if validation
data have been coliected and the ives sufficiently Igiq%alse positive
and false negative occupancy T€ Hab;tat modeling‘should be
approached in an iterative fashi \odating new data as it
becomes available, with validation tep. See table below for
summary guidance on choosmg the opriate model for predicting
species habitat.

S.

3. ESTABLISH THE SPEC) COVER AL in: terrns of wablllty or acceptable Ievel
of risk.'® In ma A
recovery planging, practitioners actually set out to identify critical
habitat. Thefrecovery goal establlshes the strategic course for recovery
planning and relates directly-to popﬁiﬁtlon and distribution objectives and
critical habitat because both should:bedefined in support of the goal. Ideally,
population and dlstrlbutlon objectlves should also be set before critical habitat
|s identified. :

4. DETERMINE THE WHEREABOUTS OF PROPOSED CRITICAL HABITAT required to meet
the species recovery-'goal and/or prepare a SCHEDULE OF STUDIES. This is the

g

heart of the cntlcal bitat identification process, a series of operations which
mal systematic analysis of the species’ habitat needs
and sufficient to achieve a predetermined viability goal,
(i) a determination of the sites or landscapes which result from this analysis;
and/or (iii} a careful evaluation of outstanding knowledge gaps that must be
filled in order to identify critical habitat exhaustively — to be detailed in a

schedule of studies.

% See Policy on the Feasibility of Recovery and G widalines for Establishing Recovery Goals and
Popitlation'& Distribution Objectives for detailed discussion of this topic. Both documents are
available at: hittp://'www.cws-scf.gc.gc.cafextended sharnng/ password = critical habitat
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« Many methods and spec1ﬂc tools can be employed to solve the problem of
critical habitat identification.!” From an analytical perspective, the methods
used should be determined in a case-by-case manner that is tailored to
particular ecological contexts.

. It may be important to consider not only areas that will actually harbour a
population, but areas that may provide key processes to sustain habitat
(e.g., areas that feed a dune system or upstream springs that provide
water to riparian habitats).

rements for predicting
ould be based on the

Table 1—Sample mode! types and associated data re
species habitat. Selecting the appropriate habitat
type of data available and the expertise of recover X

TYPE OF DATA AVAILABLE

Base maps & species experis

Species locations only Above‘p
hulls, kef
Species locations & base maps © - [‘Above plus c]imatlc envelopes {e.g., BIOCLIM},

multivariate distarice methods (e.g., DOMAIN), CCA
(canomoal correspondence analysis)

Species locations & randoﬁﬁ. T
locations & base n"iapsS

Above plus RSF (resource selection functions),
Iogzsttc regression, GLM (general linear models),
AM (generalized additive models), ENFA (ecological
ick '_ factor analysis)

T €7Bame as above (though results will be more robust
with actual absence data)

Same as above (though abundance data gives more
information and provides for more robust results than
presence only data or presence — absence data)

Habitat dynamio_s. Landscape models (new in recovery context)

Supplementary methods only Decision trees, neural networks, genetic algorithms

5. REVIEW AND REVISE PROPOSED CRITICAL HABITAT, consult and further revise (as
necessary). As part of the recovery strategy or action plan review process,
advice on proposed critical habitat should be subjected to external peer-
review and systematic quality control to ensure scientific rigour and
consistency. Necessary revision of the critical habitat proposal should follow.

7 See section 6.0 Approaches to the Identification of Critical Habitat for additional
discussion.
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. UPDATE ADVIC

11

In addition to requirements to cooperate and consult during the preparation of
recovery strategies and action plans (including advice on proposed critical
habitat), SARA also requires consultation via posting on the Species at Risk
Act Public Registry. Comments and questions arising from consultation on
the Registry may require that further revisions be made.

. FINALIZE ADVICE ON PROPOSED CRITICAL HABITAT, as part of the recovery
strategy or action plan, for Ministerial approval. Administrative endorsement
by the competent Minister or a designate will be requwed prior to legal
identification of critical habitat.

. LEGALLY IDENTIFY CRITICAL HABITAT, this is a Mmig‘te al role that will include
posting the critical habitat within a finalized gftétegy or plan on the SARA
Registry, thus formalizing its identification undpr SARA.

. PROTECT, MANAGE, AND MONITOR CRITICAL HABITAT (and pof

necessary. Once critical habitat is;legally identified SARA%Tesponsible

authorities will be required to ensure that dequately protected.

. In some instances, protection may require active management (e.g.,
prescribed fire, control of alien invasive species).

- Knowledge of the effectiverigss of protection'
for recovery will also require habitata

. Often it may be atic to anmate prof
and establish baselines and sz
habitat has b _ldentlfed |

ations), as

the utility of critical habitat

jon efforts (e.g., stewardship),
ling designs before critical

lega

_CRITICAL HABITAT as reqmred Habitats and populations are
spatuallygé ; nﬁd temporaIEy dynamlc ﬂnd knowledge of species habitat
requmnféh S may |mprove through time. As such, advice on what constitutes
cnt:cal habitat for a given species may need to be updated on occasion.
Attention to the resuits of’ monltorlng efforts and research findings should alert
one:to the need ormally review advice on critical habitat (probably in
conjunction with a 5:¥#Recovery Strategy review). In such cases the process
for identification of critical habitat should be repeated in full.
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, i 3. Establish recovery
2. Locate species
1. Synthesize oy, ;nd habri)tat . goal(s) and

knowledge population obiectives
9. Update p 4 Determine
advice critical habitat e I§_pr0903?d
/ H critical habitat *
8. Protect, manage, OR sufficient to
and monitor 4, meet recovery

Develop a sc‘h'edule‘__ NS, goal(s)?
of studies o

7. Legally identify . 5 R B &'
critical habitat 6. Finalize . Review
Cm— — $ revise, consult

1 I advice_

5.0 How Much Critical Habitat is Enough?

&;.‘;v_i%ﬁinswering.th'is-_quésti'ég_ depends in part on what it is you want to achieve
ge critical habitat should -be defined in support of a recovery goal and the

population and distribution objectives. Indeed, there is a strong
logical refatippship betw en recovery goals and the establishment of population
objectives angd;critical_habitat. Preferably, both the population and distribution
objectives on%ets__;gﬁﬁ'the proposed critical habitat one identifies for species
recovery should ‘relate to population viability targets. That is, population
objectives should be sufficient to enable acceptable improvement or
maintenance of the species’ viability. Similarly, the amount and configuration of
proposerii8 critical habitat identified should be adequate to support species
viability.

® See Policy on the Feasibility of Recovery and Giidalines for Establishing Recovery Goals and
Popuiation-& Distribatiort Objectivés for additional discussion of these topics. Both documents
are available at; http.//www.cws-scf.ec.qc.calextended sharing/ password = critical habitat
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Ideally, recovery strategies will provide quantitative recovery goals and
population and distribution objectives - e.g., attain >95% probability of exceeding
3000 females by the year 2015, <10% probability of dropping below a quasi-
extinction level of 20 females through 2015. In the ideal scenario, there also will
be knowledge of: i) species habitat use; ii) population-level habitat requirements;
and iii) location of suitable habitat (either occupied or believed to be unoccupied).
In such cases, one should be able to specify with a relatively high degree of
certainty, the whereabouts of necessary and sufficient critical habitat required for
support of the objectives and the recovery goal. Thus, alt the relevant pieces of
knowledge will be in place to provide a precise answer 1o the question: how
much critical habitat is enough?

However, there will be situations in srecovery goals and
objectives are more gqualitative in nature - velyiability, increase
population size, maintain current geographic distributio §% Under these
conditions, it will be more difficult to determine and justify preci
critical habltat required because the target goals and. objectives 3
vague. Nevertheless, assuming we have knowle: !
habitat needs and the location o
proceed with critical habitat id
provide more approximate answe
enough?

mounts of
re: relatively
*of the species’ population
itable habitat; practltloners are encouraged to
on, recognizing that such proposals will
B question: how much critical habitat is

The following. scenarios illustrate how one might proceed in situations
where the recovery goals are qualitative. Assume that the recovery goals are as
simple as i) increase geographic distribution or ii) maintain geographic
distribution. Under the increass, d_ism'butf ofscenario, critical habitat might simply
amount to ha\bltat thatis tly ¢ occupied, plus a portion of suitable habitat that

| at present. The difficulty here is in specifying how
at is required to satisfy the recovery goal. Under
, critical habitat might simply amount to habitat
in, defending any one parcel of habitat over
n the grounds of necessity may be problematic when

More often than not, it is implicitly assumed that the presence of the
species equals ‘suitable habitat’, whereas absence of the species equals
‘unsuitable habitat’. This may not necessarily be true. Because a species may
be absent from an area for a variety of reasons unrelated to habitat preference
(e.g., illegal harvest, disease, isolation), habitat that is believed to be unoccupied
may be both suitable and necessary for recovery (although threat mitigation may
be necessary). Likewise, occupied habitat may not always represent a species’
preference for that habitat. The species may be present only because prefered
habitat is no longer available. Occupied habitat may also be considered non-
critical if it represents a habitat sink or if all occupied habitat is not necessary to
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reach recovery goals. Be sure to carefully evaluate such assumptions when
considering the identification of proposed critical habitat.

Thinking about what critical habitat represents and the type of support that
may be required to successfully defend a proposal can help guide identification
itself. To this end, critical habitat proposals should be regarded as expert advice
on the type and amount of habitat that in all likelihood is needed fo reach the
recovery goal. The inverse is that anything less than the recommendation, or
being below some acceptable threshold, increases the risk of not reaching the
recovery goal.

6.0 Approaches to the Identification of Critical Habitat

Advice on the identification of critical hé
or processed through, experts in cooperatibn with appropriate: governments
wildiife management boards and abongma“! ‘organizations and in con§ultat|on with
landowners and other persons who are dlrectly affected by the recove%%/ strategy.

practices cannot be expected to ¢
should it advance p
critical habitat for t
these guidelines

entions. ‘“@% might hinder identification of
o, pe{:tes I|sted under SARA. In general

' D raltlve§ characteristics of two approaches: i) a Fundamenfa!
Approach; and i) a8 nthetic — Quantitative Modelling — Approach. This outline
is not: sihtended to be prescriptive or limiting. Rather, the purpose is simply to
sketch two different tactics for identification. In the end, recovery practitioners
will need to tailor the méthods they use to the species and context with which
they are worklng Regafﬁiess of the approach or methods used to identify critical
habitat, recovery pra G?’ttoners are expected to provide sound advice based on (1)
the best avallabL information — including evidence-based information
(experimental analysis and quantitative measurement), experience-based
information (qualitative description, expert opinion)} and traditional ecological
knowledge; and (2) documented and transparent assumptions, methods, and
results.

ldeal solutions for what comprises critical habitat might include
quantitative estimates of necessary and sufficient amounts (e.g., hectares) and
landscape qualities (e.g., configuration, composition) required to support viability
at an acceptable level of risk.
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Table 2 Outline of two complimentary and sequential approaches to critical
habitat identification.

APPROACH WHAT IS INVOLVED? PrOS CONS
Fundamental - early stakeholder engagement - relatively - may not
- locations identified that straightforward and comprehensively
encompass known, inferred or easily understood account for habitat
projected sites of population - enables relatively rapid needs re. population
occurrence, the extent of critical identification persistence (e.g.,
habitat surrounding occurrences - defensible and unoccupied habitat,
should be contingent on species repeatable if structured landscape
ecology (e.g., activity patterns, procedures are : requirements)
genetic structure) and landscape  employed to guﬁ - may include
context process includir g undetected habitat
- may incorporate evidence- or identifying’ experts, sinks or traps and non-
experience-based information, i i
and traditional ecological y beweakly | inked
knowledge - mographic
- must ground-truth results tidentification p es and specias
- assumptions and results should -%G{ten serves asg? \nabrllty %
be subjected to peer review ffg_ Y - full netwérk of critical
- see Figures 2,3 below i habitat may be sub-
optimal if implemented
in stages
Synthetic - - early stakeholder engagemient .- .can be used - data intensive
Quantitative - computer models integrate’: quantitatively assess - takes time and
Modelling demographic and habitat te potential  resources to collect

parameter valies and

3|;l§bltal explore optimal
relatlonshlps to qtiantltatwety

data if it does not
already exist

)

estimaté habitat requirements
(e:g :lype amount). for

and results should
d to peer rewew -
see case studies examples'®

gommunicating, and
anaging system

 parameters,

relationships, and
assumptions

highly defensible and
repeatable

suited to
comprehensive
identification of critical
habitat

often sequential to
fundamental approach

may involve
assumptions and
estimation of
parameters

takes time and
resources to develop
modeal, conduct
analyses, and interpret
results

careful use and
interpretation of results
is required

basic knowledge of
computer modelling
required

mode! validation and
expert peer review of
results required
process may be
viewed sceptically by
some

results are misleading
when quality of data
inputted is poor

" Detailed case study examples of these approaches are available at: hitp:#/www.cws-
scf.ec.gc.calextended sharing/ password = critical habitat
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Figure 2 Hypothetical
illustration of a fundamental
approach to proposed critical
habitat identification. Red
points represent recent
observations of individual
eastern massasauga in
Wainfleet Marsh population.
Field studies of individual
moverm nts and habitat use
demanstrate a close

cq.g‘ré dence between the
population ange and the
peatland ¢ _mmunlty (upper
panel}. s

An overlay of UTM grid cells
(0.5 0.5 km) that encompass
valid occurrences and habitat

_sites known to have been used
“.provides a precautionary

estimate of proposed critical

~habitat for this population
{lower panel). UTM

coordinates that describe the
boundary of this polygon can
be used to generate range
coordinates for proposed
critical habitat. Map projection:
UTM Zone 17 NAD27.
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Figure 3 Hypothetical
illustration of a fundamental
approach to identifying
proposed critical habitat. In
this example the red points
represent traditional
communal hibernation sites
for ratsnakes in a forested
landscape in eastern Ontario
(upper panel).

Id studies have
documented individual home
ranges of 18;5.ha on
average. Twokm diameter
blaick circles surrounding

-~ | ¢ommunal hibernacula

g ik P
&
¥

pr

E

¥
ﬁ!
P

L

;f‘-"’?

Y

..
-"f' ,)W“ .

2

4 Kilometers

:;.encompass activity areas for
%@jost individuals from a given
ibernacula, including areas

e,

of overlap with individuals

%%\« from immediately
"1 “neighbouring hibernacula

(middle panel).

An overlay of UTM grid cells
(1.0 x 1.0 km) that
encompass all extant
hibernacula and associated
activity areas provides a
precautionary estimate of
proposed critical habitat for
this local population (lower
panel). UTM coordinates that
describe the boundary of this
polygon can be used to
generate range coordinates
for proposed critical habitat.
Map projection: UTM Zone 18
NADBS83.
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7.0 Identifying Critical Habitat to the Extent Possible

Our knowledge of a species’ requirements for recovery is never perfect.
Uncertainty arises because of perceptual limitations (e.g., measurement error)
and because biological systems are dynamic (i.e., variable in time and space,
rather unpredictable). Based on this reality, SARA recognizes the need for a
precautionary approach to recovery planning in the absence of full certainty®®,
and requires that critical habitat identification be based on the best available
information?’. This recognition has three implications for how we should
approach the identification of critical habitat.

The first implication is that we do not need to identify the total critical
habitat all at once. !t is acceptable to identify what you can now, based on the
best available information, and defer identification of any additional portions,
which may be necessary for full support of recovery goals, ~untit further
knowledge is obtained (see Figure 4). |mportantly, this approach reguires that a
schedule of studies be prepared that otiflines the actions to be taken to gain
outstanding information and determine the ﬁe_{gabouts of supplementary critical
habitat areas (see section 8.0 Schedule of Studies to Identify Critical Habitat). 22
Whenever proposed critical habitat is only partially identified such advice should
be accompanied by a clear statement aboiat its limitations. For example: ‘At this
time proposed critical habitat is NOTbelieved:to. be sufficient for the survival or
recovery of the listed wildlife specie tier work is required to identify critical
habitat comprehensively.”

Figure 4 Generalized example
of partial (left) and
comprehensive (right) critical
habitat for the same species in
the same landscape. Question
marks represent areas of
presumed critical habitat that
require further investigation
before final comprehensive
identification.

% see SARA s38.

! See SARA s41.

%2 Note: There are potential risks associated with incremental identification of critical habitat.
Specifically, there is evidence that when conservation reserve networks are implemented in
stages over years, such solutions actually may be sub-optimal in the context of biodiversity loss
and uncertainty. See Meir, E. et al. (2004) Does conservation planning matter in a dynamic and
uncertain world? Ecology Letters 7.615-622.
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The second implication relates to the degree of precision with which we
might be able to identify critical habitat. When understanding of a species’
habitat requirements is general, a more precautionary approach to estimation of
critical habitat needs (i.e., type and quantity) may be appropriate when such an
approach is cost-effective. By contrast, as our knowledge of the species’ habitat
requirements for recovery become more comprehensive and exact, the more
precise and refined we can afford to be in identifying critical habitat (see Figure

The third implication fo ical habitat identification that arises from
uncertainty relates specifically to.the dynamlc and unpredictable nature of
biological systems. To..nlllustrate rmany specues deperfd on dlsturbance-prone
habitats that under: ol

J "ahce process is a fundamental aspect of quallty
rb. However, thls makes it difficult to pmpomt the

with them, and in these situations it may be
itical habitat in a manner that accounts for such spatial
and temporal dynamics.. In the case of the lousewort, this might require
identifying critical habitat throughout sections of the river shore within which
populations couﬁ‘fsh__ ‘depending on the temporal and spatial pattern of flooding
and ice scour.

Several fundamental ecological and environmental attributes of marine
ecosystems indicate that when |dent|fy|ng critical habitat in oceans one should
pay special attention to connectivity issues.?* With respect to spatial structure,

# Menges, E.S. and S.C. Gawler (1986) Four-year changes in population size of the endemic
plant Furbish's Lousewort: implications for endangerment and management. Natural Areas
Journal 6:6-16.

% See Carr, M.H. et al. (2003) Comparing marine and terrestrial ecosystems ; implications for the
design of coastal marine reserves. Ecological Applications 13(1) Supplement $90-107.
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marine ecosystems are typically “open”, with waves and currents transporting
nutrients, eggs, and young over vast areas (10 to 100 km). "Open” marine
populations are not necessarily self-sustaining and are likely to depend on being
replenished by young dispersing from another population. In order to account for
the patterns and variability of currents that disperse young, it might be especially
important to identify critical habitat in marine ecosystems as networks linked by
dispersal currents to allow replenishment of populations. Concerning temporal
structure, marine systems typically respond relatively fast to environmental
change. Plant and animal distributions tend to shift on the order of decades
rather than centuries. This fluidity results from two characteristics: i) young can
disperse long distances; ii) primary producers are plankton which are tiny and
short-lived. To accommodate for potentially rapid-shifts in distribution, critical
habitat in the oceans should include a range of depths and latitudes.

required to draft a schedule ofs
actions to be taken to fill them i
future (e.g., surveys, distributio
habitat ecology, viabili
habitat association
ecological processs tain dynamlc habltats etc. Studies required to
gain such knowlel ge might include habitat distribution surveys, population and
habltat ecology fi eld studles “”F\abltat mal‘iﬁgement experlments spatlaliy explicit

%and résource mapping, studies of species
lyses)i: _Knowledge 9aps mlght mclude spemes—

enough-to provide a clear understandlng of what data and analyses are needed,
as well’ as generally how the investigations will be carried out, what results are
expected, and how these results will be used. The scope and timelines for the
schedule of stidies shouid be realistic and achievable, with the expectation that
results will lead to an accurate proposal for critical habitat identification.

9.0 Social and Economic Considerations

First and foremost, critical habitat should be defined in support of a
recovery goal and the related population and distribution objectives.
Furthermore, advice on critical habitat should be based on the best available
information and is expected to be legally, as well as biclogically, defensible.
While it is understood that a socio-economic assessment of recovery actions
(including identification and protection of critical habitat} is not technically
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required under SARA until the time of action plan development®, case study
experience indicates that sometimes knowledge of social and economic factors
can help generate the best advice.*® The use of social and economic information
can be advantageous during the identification of critical habitat when not ALL
habitat is needed and therefore choices must be made when selecting habitat
parcels. In this context, the best advice on critical habitat is characterized as
being optimal both from a species recovery perspective (i.e., satisfies biclogical
requirements) AND from a social and economic cost perspectlve (i.e., minimally
disruptive to somety and economy). While biological considerations must be put
first, where there is flexibility to accommodate social a ONOMIC concerns, an
effort to address these concerns should be made.

For example, if the habitat currently cccupies ies is insufficient to
satisfy population and distribution objectives, decisions must be made about
where to include parcels of unoccupied habitat or where to . restore habitat.
Conversely, if all occupied habitat is not nécessary to meet objectlv ', decisions
must be made about which parcels to” ldentlfy as being critical. “When these
types of decisions need to be made, chooging habitat parcels that will be the
least disruptive to society and the economy“%’__'hlie still satlsfylng the _recovery
objective, would be wise. Social and
help inform advice on critical habitat.” Fe

parcels may result in lower survivalrates,

amplé"selectlon of more developed
us lower population viability.

Identifying less habltat than
quality habitat in favour of occupled o}
purely socno-ecohomlc reasons.

ed or |de'htifying unoccupied or low
quality habitat should not be done for

100E ”mples of ACtIVItIeS leely to Result in the
Destruction of Crltlcal Habitat

When |dent|fy|n |tlcal habltat recovery practitioners are encouraged to
evaluate” *habitat- related hreats as they may discourage occupancy by the
species or cause specific areas to operate as demographic traps or sinks and
thus jeopardize’ pop Utgtion persistence. This evaluation will also aid preparation
of a list of examiples‘of activities that are likely to result in the destruction of
critical habitat, a réquirement of recovery strategies under SARA.? From an
operational perspective, destruction of critical habitat can be defined as follows:
any alteration of the biotic, abiotic, or ecological conditions of the critical habitat

% SARA 549(1) An action plan must include, with respect to the area to which the action plan
relates, (e} an evaluation of the socio-ecenomic costs of the action plan and the benefits to be
derlved from its implementation...

?® See western yellow-breasted chat and whooping crane case studies as examples of how social
and economic factors can contribute to the identification of critical habitat. Case studies are
available at: http:/fwww.cws-scf ec.gc.ca/extended_sharing/ password = critical habitat
T SARA sd41(1)...the recovery strategy must include... ¢) an identification of the species’ critical
habitat,...and examples of activities that are likely to result in its destruction;. ..
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that would negatively impact its function to the point of reducing the probability of
survival or recovery of the listed wndhfe species as outlined in the species
recovery strategy or action plan®® As such, interpreting what constitutes
“destruction” of critical habitat for an individual species is likely to be context
specific.

Examples of activities likely to destroy critical habitat should be based on
demonstrated or probable threats to habitat, and should have a measurable
negative effect on the function of the habitat to a degree that is harmful to the
spemes (e g., quantifiable reduct|on |n species survwal dgﬁslty or productivity).
activities may comprehensively alter or remove habitat: %ther actlwtles may be
tolerable up to a particular threshold.*® Specify, for: é‘xamp?e if activities result in
the destruction of critical habitat only during certain periods of time (e.g., during
is@ cause no damagé; In addition, it
ative effects of one tyge of activity
; rent actlyi?,s at the sam glme

may be important to consider both the
over time and the combination of many d

The following example illustrates thé@
function, and species population health.

etween an activity, habitat

Direct cattle access to streambanks and plowingof:agricultural lands to
the edges of stre within the Sydenham River watershed result in
increased loadi S 'pended sediments and associated increases in
turbidity and on. In’ turn siltation can interfere with feeding, or bury
or smother ies such as the northern riffleshell (Epioblasma forulosa
rangiana), caﬁsing increased morta!;ty Siltation can also reduce
reproductive success: by intérfering with visibility of display mechanisms
required for uccessful reproduction.  Species residing in habitat
associated al activities [i.e., cattle pasture] at streambank
edges may ex eased mortahty and reduced productivity.*

% An equivalent but more elaborate definition within the Federal Policy Discussion Paper: Critical
Habitat states that destruction of critical habitat is “any alteration to the topography, geology, soil
conditions, vegetation, chemical composition of airfwater, surface or groundwater hydrology,
micro-climate, or sound environment of such a magnitude, intensity, or duration which
significantly reduces the capacity of the critical habitat to contribute to the survival or recovery of
the species at risk, based upon the biology of that species and as expressed in the approved
recovery strategy/action plan”.

* See for example, Homan, R.N. et al. (2004) Critical thresholds associated with habitat loss for
two vernal pool-breeding amphibians. Ecological Applications 14(5) 1547-1553.

% Dextrase, A. et al. (2003) National Recovery Strategy for Species at Risk in the Sydenham
River: An Ecosystem Approach. National Recovery Plan No. 25. Recovery of Nationally
Endangered Wildlife (RENEW). Ottawa, Ontario. 73 pp.
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