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About the Ontario Recovery Strategy Series
This series presents the collection of recovery strategies that are prepared or adopted 
as advice to the Province of Ontario on the recommended approach to recover species 
at risk. The Province ensures the preparation of recovery strategies to meet its 
commitments to recover species at risk under the Endangered Species Act, 2007
(ESA) and the Accord for the Protection of Species at Risk in Canada.

What is recovery?

Recovery of species at risk is the process by 
which the decline of an endangered, 
threatened, or extirpated species is arrested or 
reversed, and threats are  removed or reduced 
to improve the likelihood of a species’ 
persistence in the wild.

What is a recovery strategy?

Under the ESA a recovery strategy provides 
the best available scientific knowledge on what 
is required to achieve recovery of a species. A 
recovery strategy outlines the habitat needs 
and the threats to the survival and recovery of 
the species. It also makes recommendations 
on the objectives for protection and recovery, 
the approaches to achieve those objectives, 
and the area that should be considered in the 
development of a habitat regulation. Sections 
11 to 15 of the ESA outline the required 
content and timelines for developing recovery 
strategies published in this series.

Recovery strategies are required to be 
prepared for endangered and threatened 
species within one or two years respectively of 
the species being added to the Species at Risk 
in Ontario list. Recovery strategies are required 
to be prepared for extirpated species only if 
reintroduction is considered feasible.

What’s next?

Nine months after the completion of a 
recovery strategy a government response 
statement will be published which summarizes 
the actions that the Government of Ontario 
intends to take in response to the strategy. 
The implementation of recovery strategies 
depends on the continued cooperation and 
actions of government agencies, individuals, 
communities, land users, and 
conservationists.

For more information

To learn more about species at risk recovery 
in Ontario, please visit the Ministry of Natural 
Resources and Forestry Species at Risk 
webpage at: 
www.ontario.ca/speciesatrisk

http://www.ontario.ca/speciesatrisk
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EXECUTIVE SUMMARY

The Endangered Species Act, 2007 (ESA) requires the Minister of Natural Resources 
and Forestry to ensure recovery strategies are prepared for all species listed as 
endangered or threatened on the Species at Risk in Ontario (SARO) List.  Under the 
ESA, a recovery strategy may incorporate all or part of an existing plan that relates to 
the species. 

The Massasauga (Sistrurus catenatus) is listed as two distinct populations on the SARO 
List: the Carolinian population is listed as endangered and the Great Lakes – St. 
Lawrence population is listed as threatened.  The Massasauga (Sistrurus catenatus) is 
listed as threatened under the federal Species at Risk Act (SARA).  The Parks Canada 
Agency prepared the Recovery Strategy for the Massasauga (Sistrurus catenatus) in 
Canada in 2015 to meet its requirements under the SARA.  This recovery strategy is 
hereby adopted under the ESA.  With the additions indicated below, the enclosed 
strategy meets all of the content requirements outlined in the ESA. 

Based on the most recent COSEWIC assessment and status report, abundance of the 
Massasauga (Carolinian population) is estimated at 80 (±30) mature individuals.  
Extinction of the Ojibway subpopulation is considered imminent with current abundance 
estimated to be as low as 10 – 40 adults.  Abundance of the Great Lakes – St. 
Lawrence population is roughly estimated to be 16,000 (9,100 – 22,200) mature 
individuals.  Recent publications, with new information concerning the feasibility of the 
Ojibway subpopulation recovery, are also discussed in this adoption. 

In addition to the threats outlined in the federal recovery strategy, Snake Fungal 
Disease (SFD) and climate change may impact the Massasauga in Ontario.  Snake 
Fungal Disease has been recently documented in an Eastern Foxsnake in southwestern 
Ontario.  Since SFD is still poorly understood and has the potential to cause widespread 
decline of snake populations, further research and monitoring is required to assess the 
spread of SFD in Ontario.  A recent assessment of the effects of climate change on the 
Massasauga found that the species is likely to decline throughout its range as a result of 
climate change, although declines are expected to be less severe at the northern extent 
of its range in Ontario. 

The Critical Habitat section of the federal recovery strategy provides an identification of 
critical habitat (as defined under the SARA).  Identification of critical habitat is not a 
component of a recovery strategy prepared under the ESA.  However, it is 
recommended that the approach used to identify critical habitat in the federal recovery 
strategy, together with the General Habitat Description for Massasauga in Ontario and 
relevant research, be considered when developing a habitat regulation under the ESA.
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ADOPTION OF FEDERAL RECOVERY STRATEGY

The Endangered Species Act, 2007 (ESA) requires the Minister of Natural Resources 
and Forestry to ensure recovery strategies are prepared for all species listed as 
endangered or threatened on the Species at Risk in Ontario (SARO) List.  Under the 
ESA, a recovery strategy may incorporate all or part of an existing plan that relates to 
the species. 

The Massasauga (Sistrurus catenatus) is listed as two distinct populations on the SARO 
List:  the Carolinian population is listed as endangered and the Great Lakes – St. 
Lawrence population is listed as threatened.  The Massasauga (Sistrurus catenatus) is 
listed as threatened under the federal Species at Risk Act (SARA).  The Parks Canada 
Agency prepared the Recovery Strategy for the Massasauga (Sistrurus catenatus) in 
Canada in 2015 to meet its requirements under the SARA.  This recovery strategy is 
hereby adopted under the ESA.  With the additions indicated below, the enclosed 
strategy meets all of the content requirements outlined in the ESA. 

Species Assessment and Classification

COMMON NAMES:  Massasauga (Carolinian population) and Massasauga (Great 
Lakes – St. Lawrence population)  

SCIENTIFIC NAME:  Sistrurus catenatus 

SARO List Classifications:   
Massasauga (Carolinian population) – Endangered  
Massasauga (Great Lakes – St. Lawrence population) – Threatened 

SARO List History:   
Massasauga (Carolinian population) – Endangered (2014) 
Massasauga (Great Lakes – St. Lawrence population) – Threatened (2014) 
Massasauga – Threatened (2008), Threatened – Not Regulated (2004) 

COSEWIC Assessment History:   
Massasauga (Carolinian population) – Endangered (2012) 
Massasauga (Great Lakes – St. Lawrence population) – Threatened (2012) 
Massasauga – Threatened (2002, 1991) 

SARA Schedule 1:  Massasauga:  Threatened (2005) 

CONSERVATION STATUS RANKINGS: 
Massasauga (Carolinian population) 

GRANK:  NR NRANK:  NR SRANK:  S1 
Massasauga (Great Lakes – St. Lawrence population) 

GRANK:  NR NRANK:  NR SRANK:  S3 
Massasauga  

GRANK:  G3G4 NRANK:  N3 SRANK:  NR 
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The glossary provides definitions for technical terms, including the abbreviations above. 

COSEWIC (2012) recognizes two separate populations for the Massasauga (Sistrurus 
catenatus) in Ontario: the Carolinian and Great Lakes – St Lawrence populations.  The 
populations are considered discrete and significant based on:  genetic distinctiveness, 
eco-geographic regions, range disjunction, and ecological setting.  They are currently 
separated by approximately 200 km of intensively modified landscape.  Analysis of 
mitochondrial DNA showed a genetic clustering of Great Lakes – St. Lawrence 
subpopulations (Parry Sound and Bruce County) and a significant divergence between 
those populations and one of the Carolinian subpopulations (Ojibway Prairie) 
(COSEWIC 2012). 

Both populations occur in distinct ecological settings that are likely to lead to local 
adaptations (COSEWIC 2012).  The Carolinian population persists in tallgrass prairie-
oak-savannah (Ojibway Prairie) and a peat land-swamp / forest-bog complex (Wainfleet 
Bog).  The Great Lakes – St. Lawrence population occurs in a landscape where alvar 
and rock barren habitats are abundant and are used extensively by Massasaugas, 
giving rise to different patterns of habitat use compared to other parts of their North 
American range.  Local behavioural adaptations in this landscape include long-distance 
dispersal to and from these sites. 

Distribution, Abundance and Population Trends

Based on the most recent COSEWIC assessment and status report, abundance of the 
Massasauga (Carolinian population) is estimated at 80 (±30) mature individuals 
(COSEWIC 2012).  Extinction of the Ojibway subpopulation is considered imminent with 
current abundance estimated to be as low as 10 – 40 adults (COSEWIC 2012).  
Abundance of the Great Lakes – St. Lawrence population is roughly estimated to be 
16,000 (9,100 – 22,200) mature individuals (COSEWIC 2012). 

Additional information pertaining to the feasibility of recovery of the Ojibway Prairie 
subpopulation has become available since the publication of the federal recovery 
strategy.  A report by Choquette et al. (2015) provides new information on the Ojibway 
Prairie subpopulation related to the potential for habitat improvement and connectivity, 
the potential for population augmentation, and local stakeholder commitment to 
recovery, among other things.  Harvey et al. (2014) provides additional information 
pertinent to the feasibility of captive-breeding and release of Massasaugas for the 
purpose of population augmentation. 

Habitat Needs

Additional information on the habitat needs of the Massasauga, not referenced in the 
federal recovery strategy, can be found in the General Habitat Description for 
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Massasauga in Ontario (OMNR 2013).  This document provides a technical description 
of the habitat on which this species depends in the province. 

Threats to Survival and Recovery

Snake Fungal Disease
Snake Fungal Disease (SFD), which is caused by the fungus Ophidiomyces 
ophiodiicola, is a significant emerging threat to North American snakes.  This pathogen 
was first documented in 2006 in the eastern United States and has caused widespread 
mortality and population declines in a wide range of snake species throughout the 
eastern United States (Allender et al. 2015b).  For example, SFD has been identified as 
one of the primary causes of a 50 percent decline in a Timber Rattlesnake population in 
New Hampshire over a two-year period (Clark et al. 2011).  Pit vipers (snakes of the 
subfamily Crotalinae, which includes rattlesnakes) appear to be very susceptible to SFD 
(Allender et al. 2015b), and SFD has been documented in wild populations of 
Massasauga in Illinois and Michigan (Allender et al. 2011, Allender et al. 2015a, Tetzlaff 
et al. 2015).  Skin lesions and subcutaneous swelling are the primary symptoms of SFD 
in Massasaugas, and mortality rate of infected Massasaugas can be as high as 95 
percent (M.C. Allender, pers. comm. 2015).  Snake Fungal Disease has been confirmed 
in an Eastern Foxsnake from the Point Pelee area of Ontario (D. Campbell, pers. comm. 
2015), and there are several reports of symptoms that are consistent with those of SFD 
in other snake populations in Ontario (D. Campbell, pers. comm. 2015).  Considering 
the susceptibility of Massasaugas to SFD and the extremely high mortality rates that 
have been documented in the U.S., this emerging threat has the potential to cause 
widespread decline of snake populations if it becomes established in Ontario.  
Additional research and monitoring is required to understand the ecology of SFD and 
assess distribution and prevalence in wild populations.  A proactive approach to prevent 
the spread of SFD and to manage outbreaks is necessary (Allender et al. 2015a), 
consistent with recommended conservation responses to emerging wildlife diseases at 
their invasion front (Langwig et al. 2015). 

Climate Change
Massasauga populations are vulnerable to the effects of climate change, specifically 
increases in the frequency of severe weather events such as precipitation, flooding and 
drought (Pomara et al. 2014a).  A recent assessment of the effects of climate change 
on the Massasauga found that this species is likely to continue to decline throughout its 
range as a result of climate change, although declines are expected to be less severe at 
the northern extent of its range in Ontario (Pomara et al. 2014b).  In 2014 – 2015, over-
winter mortality of Massasaugas in a portion of the eastern Georgian Bay population 
was unusually high; this mortality event is believed to have been caused by freeze-thaw 
cycles and flooding of hibernation sites in the late fall of 2014 (M. Colley pers. comm. 
2015).  Climate change also has the potential to exacerbate other stressors on 
Massasauga populations.  For example, temperature affects the growth and prevalence 
of Snake Fungal Disease, and milder winters resulting from climate change may 
increase the vulnerability of snake populations to SFD (Allender et al. 2015b). 
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Approaches to Recovery

New information under the section on Threats to Survival and Recovery above is not 
discussed in the federal recovery strategy.  The federal recovery strategy does not 
include recovery actions to address these threats.  Therefore, consideration should be 
given to relevant recovery actions that would help to address these new threats when 
developing recovery initiatives for this species in Ontario. 

Area for Consideration in Developing a Habitat Regulation

Under the ESA, a recovery strategy must include a recommendation to the Minister of 
Natural Resources and Forestry on the area that should be considered in developing a 
habitat regulation.  A habitat regulation is a legal instrument that prescribes an area that 
will be protected as the habitat of the species.  The recommendation provided below will 
be one of many sources considered by the Minister, including information that may 
become newly available following completion of the recovery strategy, when developing 
the habitat regulation for this species. 

The Critical Habitat section of the federal recovery strategy provides an identification of 
critical habitat (as defined under the SARA).  Identification of critical habitat is not a 
component of a recovery strategy prepared under the ESA.  However, it is 
recommended that the approach used to identify critical habitat in the federal recovery 
strategy, together with the General Habitat Description for Massasauga in Ontario 
(OMNR 2013) and relevant research, be considered when developing a habitat 
regulation under the ESA. 
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Glossary

Committee on the Status of Endangered Wildlife in Canada (COSEWIC):  The 
committee established under section 14 of the Species at Risk Act that is 
responsible for assessing and classifying species at risk in Canada. 

Committee on the Status of Species at Risk in Ontario (COSSARO):  The committee 
established under section 3 of the Endangered Species Act, 2007 that is 
responsible for assessing and classifying species at risk in Ontario. 

Conservation status rank:  A rank assigned to a species or ecological community that 
primarily conveys the degree of rarity of the species or community at the global 
(G), national (N) or subnational (S) level.  These ranks, termed G-rank, N-rank 
and S-rank, are not legal designations.  Ranks are determined by NatureServe 
and, in the case of Ontario’s S-rank, by Ontario’s Natural Heritage Information 
Centre.  The conservation status of a species or ecosystem is designated by a 
number from 1 to 5, preceded by the letter G, N or S reflecting the appropriate 
geographic scale of the assessment.  The numbers mean the following: 

1 = critically imperilled 
2 = imperilled 
3 = vulnerable 
4 = apparently secure 
5 = secure 
NR = not yet ranked 

Endangered Species Act, 2007 (ESA):  The provincial legislation that provides 
protection to species at risk in Ontario. 

Species at Risk Act (SARA):  The federal legislation that provides protection to species 
at risk in Canada.  This act establishes Schedule 1 as the legal list of wildlife 
species at risk.  Schedules 2 and 3 contain lists of species that at the time the 
Act came into force needed to be reassessed.  After species on Schedule 2 and 
3 are reassessed and found to be at risk, they undergo the SARA listing process 
to be included in Schedule 1. 

Species at Risk in Ontario (SARO) List:  The regulation made under section 7 of the 
Endangered Species Act, 2007 that provides the official status classification of 
species at risk in Ontario.  This list was first published in 2004 as a policy and 
became a regulation in 2008. 
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PREFACE

The federal, provincial, and territorial government signatories under the Accord for the  
Protection of Species at Risk (1996) agreed to establish complementary legislation and programs 
that provide for effective protection of species at risk throughout Canada.  Under the Species at 
Risk Act (S.C. 2002, c.29) (SARA), the federal competent ministers are responsible for the 
preparation of recovery strategies for listed Extirpated, Endangered, and Threatened species and 
are required to report on progress within five years.  

The Minister of the Environment and the Minister responsible for the Parks Canada Agency are 
the competent ministers for the recovery of the Massasauga, and have prepared this strategy, as 
per section 37 of SARA.  It has been prepared in cooperation with the Province of Ontario as per 
section 39(1) of SARA.  

Success in the recovery of this species depends on the commitment and cooperation of many 
different constituencies that will be involved in implementing the directions set out in this 
strategy, and will not be achieved by Environment Canada and Parks Canada Agency, or any 
other jurisdiction, alone.  All Canadians are invited to join in supporting and implementing this 
strategy for the benefit of the Massasauga and Canadian society as a whole.  

This recovery strategy will be followed by one or more action plans that will provide information 
on recovery measures to be taken by Environment Canada and the Parks Canada Agency, and 
other jurisdictions and/or organizations involved in the conservation of the species.  
Implementation of this strategy is subject to appropriations, priorities, and budgetary constraints 
of the participating jurisdictions and organizations.  
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EXECUTIVE SUMMARY

The Massasauga (Sistrurus catenatus) is a stout-bodied, relatively small rattlesnake that feeds 
primarily on small mammals.  It is assessed as Threatened by the Committee on the Status of 
Endangered Wildlife in Canada (COSEWIC) due to a historical population decline, continued 
habitat fragmentation and loss, and human persecution, and is listed as Threatened on Schedule 1 
of the Species at Risk Act (SARA).  Canada hosts 8-10% of the global distribution of this species.  
The eastern Georgian Bay and Bruce Peninsula Massasauga populations are believed to be the 
largest and most secure found anywhere across the species entire range.  

Within Canada, the Massasauga is known to occur in four separate regional populations in  
Ontario: (1) eastern Georgian Bay (including Big Chute on the Trent-Severn Waterway);  
(2) Bruce Peninsula (including Manitoulin Island, Vidal Island, and Fitzwilliam Island);  
(3) Wainfleet Bog near Port Colborne; and (4) the Ojibway Prairie complex in Windsor and the 
Town of LaSalle.  These populations occupy a broad range of natural communities (e.g. forests, 
wetlands, grasslands, alvars) and are situated within a variety of landscapes, ranging from largely 
natural, forested landscapes, to predominantly agricultural, to predominantly urban. 

Threats to the Massasauga are primarily related to human population growth in southern Ontario 
and associated influences on the natural environment, including habitat loss, fragmentation, and 
road mortality.  Also persecution, the pet trade, forest management, and peat extraction, have all 
been detrimental to the survival of the species. 

The long-term recovery goal for the Massasauga in Ontario is the persistence of the species 
throughout its current range, by preventing extirpation of the Ojibway population; securing viable 
populations in the Wainfleet, Bruce Peninsula, and eastern Georgian Bay regional populations; 
and retaining a sufficient distribution and degree of habitat connectivity among local populations 
to maintain the current extent and area of occupancy throughout the Bruce Peninsula and eastern 
Georgian Bay regional populations.  Accordingly, specific population and distribution objectives 
are set for each of the four regional populations.  Critical habitat targeted to meet those 
objectives, is identified in this recovery strategy, for all four regional populations, based on the 
best available information.  Activities likely to result in the destruction of critical habitat have 
been identified, while a schedule of studies lists the additional steps required to complete critical 
habitat identification.  

Recovery approaches to achieve the population and distribution objectives for the Massasauga 
include habitat management and protection, habitat restoration, communication and outreach, 
research, and population management, and these are presented in detail in Section 6.2, Strategic 
Direction for Recovery.  

One or more action plans will be completed by December 2020. 
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RECOVERY FEASIBILITY SUMMARY

Sufficient differences exist between the regional populations (Bruce Peninsula, eastern Georgian Bay, 
Wainfleet, and Ojibway) in terms of their habitats and history, to warrant consideration of distinct 
recovery feasibilities for each regional population.  Massasauga recovery is considered feasible for the 
Bruce Peninsula, eastern Georgian Bay, and Wainfleet regional populations.  The feasibility of 
recovery for the Ojibway regional population is unknown.  Maintaining the genetic diversity provided 
by all four populations is considered important to the conservation of the species, and strategies are 
outlined in the document to address this.  

1) Individuals of the wildlife species that are capable of reproduction are available now or in 
the foreseeable future to sustain the population or improve its abundance. Yes, reproductive 
individuals are present in all regional populations.  

2) Sufficient suitable habitat is available to support the species or could be made available 
through habitat management or restoration.  
Yes, sufficient habitat is available for Bruce Peninsula, eastern Georgian Bay, and Wainfleet. 
Broad expanses of undisturbed habitat remain in the northern regions, and most of the available 
habitat at Wainfleet is owned or managed by the Niagara Peninsula Conservation Authority and 
the Ontario Ministry of Natural Resources.  

Unknown for Ojibway.  It is unclear whether the network of available habitat within an urban 
landscape can support viable Massasauga populations.  Intensive management is thought 
necessary to prevent extirpation in the next 25 to 50 years.  

3) The primary threats to the species or its habitat (including threats outside Canada) can be 
avoided or mitigated.  
Yes, the Massasauga’s primary threats, anthropogenic mortality, and habitat loss, can be avoided 
and mitigated.  

4) Recovery techniques exist to achieve the population and distribution objectives or can be 
expected to be developed within a reasonable timeframe.  
Yes, for Bruce Peninsula, eastern Georgian Bay, Wainfleet: Sufficient techniques are available to 
engage in Massasauga recovery and ongoing research should improve the efficacy of these 
techniques over time.  Progress has been made towards the effective use of habitat management, 
road effects mitigation, public outreach, and translocation, as recovery tools.  

Unknown for Ojibway: The limited amount of habitat available at Ojibway may prevent recovery 
regardless of the state of available recovery techniques.  Strategies are proposed to expand 
suitable habitat and habitat connectivity.  Advisement was tabled in 2011 respecting removal of 
the remaining individuals to protect genetic stock in captivity.  To address this in the Recovery 
Strategy, it is recommended to investigate the feasibility of a re-introduction/augmentation 
program for this population and develop an implementation plan.  If it is deemed feasible to 
increase abundance or viability through the use of captive-breeding and augmentation, 
recommendations for the establishment and management of a captive population are made in 
Table 3.  Intensive population/genetic management techniques like repatriation and augmentation 
with “head-started” juveniles will almost certainly have to be tried at Ojibway, and possibly at 
Wainfleet as well.  
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1. COSEWIC SPECIES ASSESSMENT INFORMATION

Date of Assessment:  November 2012 (Reassigned)  

Common Name (population): Massasauga  

Other names: Eastern Massasauga, Eastern Massasauga Rattlesnake   

Scientific Name: Sistrurus catenatus  

COSEWIC Status:  Two distinct populations: Endangered – Carolinian population, 
Threatened – Great Lakes/St. Lawrence population.  

Reason for Designation – Carolinian Population: The population is reduced to two highly 
isolated and restricted areas surrounded by intense threats from neighbouring development and 
subject to illegal exploitation. The sub-populations are small and subject to genetic and 
demographic stochasticity that endangers future growth. Habitat quality also continues to 
decline.  

Great Lakes/St. Lawrence Population:  The number of adults may be fewer than 10,000 and is 
declining because of continued degradation and loss of habitat, increasing mortality on roads 
and ongoing persecution of this venomous species. 

Canadian Occurrence: ON  

COSEWIC Status History: The species was considered a single unit and designated 
Threatened in April 1991. Status re-examined and confirmed in November 2002.  Split into two 
populations in November 2012; the same date the Carolinian population was designated as 
Endangered and the Great Lakes / St. Lawrence population as Threatened.  

COSEWIC – Committee on the Status of Endangered Wildlife in Canada  

With respect to nomenclature, NatureServe (2010) recognizes the subspecies of Sistrurus 
catenatus catenatus (Eastern Massasauga) as the subspecies occurring in the Great Lakes Region 
and the only subspecies occurring in Canada (McDiarmid et al. 1999).  Unless otherwise stated, 
hereinafter the recovery strategy will refer to the taxon only as “Massasauga”.   

2.  SPECIES STATUS INFORMATION

The Massasauga occurs in the Great Lakes Region of Canada and the United States.  In Canada, 
the species is listed as Threatened under both the federal Species at Risk Act (2002) and  
Ontario’s Endangered Species Act, 2007.  In the United States, the Massasauga is a candidate for 
listing under the Endangered Species Act.  In individual states, the conservation status ranks for 
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the Massasauga are as follows: critically imperiled (Iowa, Minnesota, Missouri, New York, 
Pennsylvania); imperiled (Illinois, Indiana); vulnerable/apparently secure (Michigan); and 
unranked (Ohio and Wisconsin) (NatureServe 2009). 

Canada hosts more than half the species’ latitudinal range and approximately 8 to 10% of the 
global distribution of this species (Oldham et al., 1999; United States Fish and Wildlife Service 
2009).  The eastern Georgian Bay and Bruce Peninsula Massasauga populations are believed to 
be the largest and most secure found anywhere across the species’ entire range (Rouse and 
Willson 2002, Harvey 2008).  Table 1 summarizes the conservation status ranks for the species.   

Table 1.  List and Description of Various Conservation Status Ranks for the Massasauga  
(NatureServe 2009)

Global 
(G) Rank 

National (N) Rank Sub-national (S) Rank COSEWIC 
Status 

Massasauga 
(Sistrurus 
catenatus) 

G3 
(vulnerable) 

Canada - N3 
(vulnerable) 
USA - N3/N4 
(vulnerable/apparently 
secure) 

Ontario (S3; COSSARO - 
TH) 

TH 
(Threatened) 

S1: Critically Imperiled; S2: Imperiled; S3: Vulnerable; S4: Apparently Secure; S5: Secure; SNR: Unranked; SNA: Not Applicable; COSSARO: 
Committee on the Status of Species at Risk in Ontario.

3.  SPECIES INFORMATION

3.1 Species Description

The Massasauga, eastern Canada’s only venomous snake, is a stout-bodied, relatively small 
rattlesnake.  Adults are typically 50 to 70 cm long.  It has a diamond-shaped head, vertical pupils, 
heat sensitive pits on each side of the face between the nostril and eye, and the tail ends in a 
small, well-developed rattle.  The rattle is made up of loosely attached segments of keratin that 
vibrate against each other and create a rattle or buzzing sound when the tail is shaken.  The sides 
and back of the Massasauga are typically grey to dark brown, with a row of darker brown 
butterfly or saddle-shaped blotches down the centre of the back alternating with rows of smaller 
lateral spots, providing camouflage in its typically vegetated surroundings.  The ventral scales are 
dark brown or black, often with white mottling.  Young snakes resemble the adults - except that 
the rattle is less developed and their background colouration is greyer, resulting in a greater 
contrast with the brown blotches.  A more detailed account of the Massasauga can be found in 
McDiarmid et al. (1999).  

3.2  Population and Distribution

The Massasauga occurs in the Great Lakes Region, including portions of Ontario and ten U.S. 
states (Figure 1).  The species range extends west from New York State to Minnesota and Iowa, 
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reaching the southern limit of its range in Illinois and Missouri, and the northern limit in central 
Ontario.  Although the global range is similar to what was seen historically, and the distribution 
of the Massasauga has always been somewhat discontinuous (Beltz 1993), over time it has 
become increasingly fragmented and populations have become smaller and more isolated as the 
result of human development (Szymanski 1998; Rouse and Willson 2002).   

In Ontario, the Massasauga occurs as four distinct regional populations: 1) Ojibway Prairie  
Complex in the City of Windsor and the Town of LaSalle; 2) Wainfleet Bog near Port Colborne; 
3) Bruce Peninsula (including Manitoulin Island, Vidal Island, and Fitzwilliam Island); and 4) 
eastern Georgian Bay (including Big Chute on the Trent-Severn Waterway) (Figure 2).   
Historically, the Massasauga was once more widespread in southwestern and west-central Ontario 
(Szymanski 1998).  They may also have occurred along the north shore of Lake Ontario (Weller 
and Oldham 1993), although this has not been confirmed.  

Figure 1.  Global Range and Distribution of the Massasauga.  Current (blue) and historic (grey) range 
of the Massasauga in the Great Lakes Region by county and district (modified from Ray 2009 and 
USFWS 2009) (Sudbury District was clipped back to the south end of its huge boundaries, to where the 
Massasauga actually occurs, to prevent a false impression of the northern extent of the species).  Note that 
massasaugas in southwestern Iowa and western Missouri are generally considered to be the Western 
Massasauga (Sistrurus c. tergeminus).  
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It is estimated that as much as half of the historical range of the species in Ontario has been lost 
over the past two centuries (Weller and Oldham 1993).  

In Ontario, the Massasauga occurs in some habitats considered as rare ecological communities.  
The Ojibway Massasauga population is the only one remaining today in Canada in tallgrass 
prairie-savannah, a vegetation community type which spread for approximately 820 km2 in the 
pre-settlement landscape of southern Ontario (Rodger, 1998).  The extent of occurrence (EO)1 of 
this regional population is approximately 5km2.  The Wainfleet population is a representative of a 
bog-swamp population in Canada, with an extent of occurrence of approximately 7 km2 (Parks 
Canada Agency 2010).  The Bruce Peninsula and eastern Georgian Bay populations are believed 
to be the largest and healthiest anywhere, occupying an overall area of 1,369 and 7,632 km2, 
respectively (Parks Canada Agency 2010).  Here the presence of exposed rock (karst, alvar, and 
granite barrens) is key, and is used extensively by the species on the Bruce and along the 
Georgian Bay.  The total extent of occurrence of the species in Canada is approximately 9,000 
km2.  

1 Extent of occurrence (EO) is the area included in a polygon without concave angles that encompasses the 
geographic distribution of all known populations of a wildlife species (COSEWIC 2009).  

The size of the Massasauga population in Canada is difficult to determine or even estimate, due to the 
species’ cryptic behaviour and the general inaccessiblity of much of its habitat.  The relative size of 
each of the regional populations is believed to be roughly proportional to the amount of habitat in 
each area (Rouse and Willson 2002).  Estimates of the number of mature individuals in Ojibway 
(10-15) (Pratt pers. comm. 2010) and Wainfleet (40-70) (Yagi pers. comm. 2009) are several 
orders of magnitude smaller than for the Bruce Peninsula (4,000-8,000) and eastern Georgian Bay 
(13,000-22,000) (Rouse and Willson 2002).  More recent studies estimated approximately 10,000 
snakes on the upper Bruce Peninsula (Harvey 2008).    

Genetic differences among the four regional populations are sufficient to suggest isolation 
occurred prior to European settlement (Gibbs et al. 1997).   The Massasauga displays high levels 
of genetic differentiation (overall hFst = 0.21) and populations represent unique genetic clusters 
even at regional spatial scales (Chiucchi and Gibbs 2010).  

3.3 Needs of the Massasauga

The Massasauga hibernates for up to six months of the year in rodent and crayfish burrows, root 
systems, rock crevices, and sphagnum hummocks (e.g. Harvey and Weatherhead 2006a). 
Hibernation sites must provide insulated and moist subterranean spaces below the frost line where 
individuals can avoid freezing and dehydration (Sage 2005).  Individuals tend to show 
hibernation site fidelity, although exceptions have also been observed.  At Wainfleet, snakes 
rarely used the same hibernation tunnel in subsequent years, but certainly were within 100m of 
the old site (Yagi pers. comm. 2011).  Massasaugas hibernate either singly or in small groups or 
clusters, aggregating where favourable microhabitats occur.  
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The Massasauga is an opportunistic ambush predator that feeds primarily on small mammals 
(Weatherhead et al. 2009), and this has significant implications for how they use macrohabitat 
versus microhabitat for thermoregulation and the effectiveness of this thermoregulation (Harvey 
and Weatherhead 2006b).  Younger individuals consume a wider range of prey including snakes, 
frogs, and invertebrates (Shepard et al. 2004).  The Massasauga remains close to vegetative 
ground cover during the active season, likely to reduce predation risk (Harvey and Weatherhead 
2006b).  Although Massasaugas have specific habitat requirements for hibernation and gestation, 

during the active season they tend to be habitat generalists, using a variety of habitat types 
(Harvey and Weatherhead 2006b).  It may be simpler to list what they don’t use: dense forests, 
open water, and areas with little to no ground cover (e.g. wide, sandy beaches).  Foraging 
conditions are ideal when canopy closure is less than 50% (Harvey 2006) and vegetative ground 
cover is greater than 60% (Bissell 2006).  Fire has been an important disturbance factor at 
Wainfleet Bog as well as at Cicero Swamp in New York State.  In both wetlands the old burn 
areas are now the most used habitats by the Massasauga (Yagi pers. comm. 2011).  

Figure 2.  Massasauga Range and Distribution in Ontario by Regional Population (courtesy of the 
Ontario Reptile and Amphibian Atlas Project, Ontario Nature).  
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The Massasauga is live-bearing and requires approximately three months of gestation prior to 
giving birth.  Gestation occurs where thermal conditions are favourable for embryonic 
development (Harvey 2006).  Gestation sites must have low crown closure, surrounding 
vegetative ground cover, and a feature that provides relatively warm refuge during cool weather 
(e.g. large rock, beaver lodge, stump, brush or debris pile).  Local gestation sites may be used by 
several females in a given season and are often used by the same individuals in successive 
breeding years.  Because the active season is short (approximately 6 months, May to October) 
and the gestation period relatively long in Ontario, most females are believed to only be able to 
acquire the necessary energy to reproduce every two to three years.  Low juvenile recruitment 
likely limits the northern distribution of the species and is probably an important limiting factor in 
all Ontario populations (Harvey 2006). 

For populations of the Massasauga to persist they need access to hibernation sites, gestation sites, 
and foraging habitat.  Hibernation sites are often located on the periphery of individual home 
ranges.  Telemetry data from Ontario indicates movements of greater than 2 km linear distance 
from hibernation site to maximum edge of activity range (Harvey unpublished data, Yagi 
unpublished data).  Population viability may be threatened if commuting corridors are obstructed 
by significant barriers (e.g. housing, roads) which hinder movements, isolate habitat components, 
and potentially increase anthropogenic mortality.  

Estimates of home range size (1-136 ha) vary widely between populations; home range size is 
likely a function of the relative proximity of the requisite habitat components and prey density 
(Reinert and Kodrich 1982, Durbian et al. 2008).  Durbian et al. (2008) recommended  
Massasauga refuges of at least 100 ha of contiguous area in order to support viable populations, 
based on studies in the American Midwest.  Given the geographic variation in home range size, 
minimum habitat areas to support viable populations in Ontario may need to be somewhat larger 
than 100 ha.  

4.  THREATS

4.1 Threat Assessment

Threats to the Massasauga are primarily related to human population growth in southern Ontario 
and associated influences on the natural environment, including habitat loss, fragmentation, and 
road mortality.  Persecution, collection for the pet trade, forest management entailing large clear 
cuts, and peat extraction, have all been detrimental to the survival of the species.  
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Threat 
Level of 
Concern Extent Occurrence Frequency Severity 

Causal 
Certainty 

Table 2.  Threats to Massasauga Recovery

Threat 
Level of 
Concern Extent Occurrence Frequency Severity 

Causal 
Certainty 

Habitat loss and degradation 

Development  - 
roads High Widespread Current Continuous High High 

Development  - 
other than roads 
(e.g. housing, 
golf courses, 
agriculture) 

High Widespread Historic and 
Current Continuous High High 

Peat 
Extraction High Localized Historic Continuous High High 

Mineral 
Extraction High Localized 

Historic and 
Current Continuous High High 

Forest 
Management 

Medium 

Historically 
widespread, 

currently 
localized 

Historic and 
Current Continuous Unknown Low 

Disturbance or 
Persecution 

Discriminate 
Killing 

Medium High Widespread Historic and 
Current Seasonal 

Historically 
High, 

Currently 
Medium 

High 

Recreational 
Vehicle Use Medium Widespread 

Historic and 
Current Continuous Unknown Low 

Consumptive Use 

Pet Trade Low (high for 
Wainfleet and 

Ojibway 
populations) 

Widespread Historic and 
Current Seasonal Low - 

Medium 
Low - 

Medium 

Natural Processes  or Activities

Small 
Population 
Size 

Unknown Localized Current Continuous Unknown Medium 
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Level of Concern: signifies that managing the threat is of (high, medium or low) concern for the recovery of the 
species, consistent with the population and distribution objectives. This criterion considers the assessment of all the 
information in the table).  

Severity: reflects the population-level effect (High: very large population-level effect, Moderate, Low, Unknown).  

Causal certainty: reflects the degree of evidence that is known for the threat (High: available evidence strongly links 
the threat to stresses on population viability; Medium: there is a correlation between the threat and population 
viability e.g. expert opinion; Low: the threat is assumed or plausible).  

4.2 Description of Threats

1) Development – roads (Construction of new roads and improvement of existing) Snakes 
may be killed during the construction or upgrading of roadways or while crossing or basking on 
existing roads.  Road kill may be extensive in areas where roadways intersect with snake 
movement paths (Weatherhead and Prior 1992).  This includes minor roads such as cottage and 
forest management access roads.  Road mortality tends to be male-biased and concentrated in late 
summer when males are actively searching for mates (Shepard et al. 2008a).  Further to increases 
in direct mortality, roads may serve as an impermeable or semi-permeable barrier to snake 
movement (Shepard et al. 2008b), resulting in 1) habitat degradation and 2) population 
fragmentation. 

2) Development – other than roads  
Many types of development (e.g. housing, golf courses, agriculture) negatively impact the 
Massasauga via direct loss of habitat, habitat fragmentation, and the increased likelihood of a 
lethal human encounter (e.g. discriminate killing).  An increased human presence in an area can 
also have subtle effects on snake behaviour with negative fitness consequences (e.g. reproductive 
rate (Parent and Weatherhead 2000)).  The largest remaining Massasauga populations (Bruce 
Peninsula, eastern Georgian Bay) clearly inhabit the least developed areas of the species’ historic 
range in Ontario (Crowley 2006).  Threats from development are particularly acute for the 
Ojibway and Wainfleet populations that are surrounded by urban and agricultural development, 
respectively.   

3) Forest management  
Forest management operations pose a risk to the Massasauga and its habitat requirements.  
Mitigation measures implemented in Massasauga habitat can help reduce this risk.  Access roads 
not decommissioned post-harvest continue as a contributor to direct snake mortality.  

4) Peat extraction   
An historic threat unique to the Wainfleet population, is peat extraction.  This activity lowers the 
elevation of the aerobic peat layer, thus reducing the space between the water table, frost line, and 
any remaining aerobic peat soil.  It thus reduces the quality of hibernation habitat, by rendering 
hibernation sites vulnerable to stochastic flooding events once drains are no longer maintained 
(Yagi and Planck, In Prep).   
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5) Mineral extraction
Mineral aggregate extraction activities on Crown and private lands in the eastern Georgian Bay 
and Bruce Peninsula Massasauga regional populations including road construction, quarrying, 
blasting, and excavation continue to be a major concern.  

6) Discriminate killing, the pet trade, and inappropriate releases
Discriminate killing is a direct threat faced by all snakes, non-venomous and venomous, 
including the Massasauga.  Education and awareness initiatives have reduced this threat, but are 
unlikely to eliminate it entirely (e.g. Christoffel 2007).  Poaching for the pet trade is known to 
have occurred recently in Ontario.  Besides directly reducing the viability of small populations 
(e.g. Ojibway and Wainfleet), removal of individuals may promote disease transmission and gene 
pool contamination if they are subsequently released in areas other than where they were caught.  
Gravid females may be especially conspicuous, due to their tendency to bask in the open, 
therefore they may be disproportionately targeted for discriminate killing and collection (Harvey 
2006).  In addition to the removal of individuals over the years, evidence of inappropriate releases 
of the Massasauga into Wainfleet Bog has been recently documented using DNA analysis (Yagi 
pers. comm. 2011). 

7) Recreational vehicle use
Populations on the Bruce Peninsula and eastern Georgian Bay are particularly vulnerable to the 
impacts of recreational vehicle use, with direct mortality to individuals.  There is also a minor 
impact to Massasauga habitat with uncontrolled vehicle use.  

8) Small population size  
Populations at Ojibway and Wainfleet are isolated and relatively small compared to the northern 
populations, and thus have an increased risk of extirpation from stochastic events (e.g. disease 
and flooding).  Early spring flooding, followed by a freeze, is suspected of having impacted the 
Ojibway population, as these conditions likely contributed to the death of a number of individuals 
translocated into Ojibway Prairie Provincial Nature Reserve in 2006-07. 

OTHER POTENTIAL THREATS
The widespread degradation of suitable habitat and the trend in southern Ontario of forested areas 
closing in from succession present significant challenges in maintaining the species on the 
landscape over the long term.  Wildfire occurred at many sites on the Bruce Peninsula over the 
past 150 years (Schaefer 1996, Jones and Reschke 2005), and the Massasauga likely continues to 
benefit today from habitat created by those fires.  While it can be difficult to gauge the effects or 
urgency of the threat of succession, creative ways of incorporating disturbance into these natural 
systems, e.g. prescribed burning, vegetation management, good forest management practices, or 
flooding (e.g. via beaver meadow cycle), should be considered.     

Although the impact of hydro-electric dams has not been studied directly, there is good reason to 
believe that their construction and operation results in the destruction of habitat and is a threat to 
the Massasauga.  Hydro-electric dams predictably flood impoundments.  If an area used as habitat 
by the Massasauga (e.g. hibernacula) becomes flooded, it will be open water and no longer 
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suitable.  In addition, the effects of road development and construction, which are elements of 
hydro development, are well documented.  There are currently hydro proposals within the range 
of the Massasauga.  With the current influx of hydro proposals in Ontario, this is likely to become 
a more prevalent threat to the species.  

5.  POPULATIONS AND DISTRIBUTION

5.1 Population and Distribution Objectives

The long-term recovery goal for the Massasauga in Ontario is the persistence of the species 
throughout its current range, by preventing extirpation of the Ojibway population; securing viable 
populations at Wainfleet, the Bruce Peninsula, and eastern Georgian Bay; and retaining a 
sufficient distribution and degree of habitat connectivity among local populations to maintain the 
current extent and area of occupancy throughout the Bruce Peninsula and eastern Georgian Bay 
regional populations.  Although the Massasauga has been the subject of several studies, there are 
still many knowledge gaps that complicate recovery planning and prevent the articulation of 
specific quantitative objectives.  For example, it is unclear how many snakes would be required to 
ensure a 90% probability of persistence over 100 years, or how much habitat would be required to 
support a viable population.  Consequently, the following objectives focus on the maintenance of 
populations and/or habitat, while the feasibility of population augmentation and habitat 
restoration are explored.   

1) Ojibway:  

• Maintain the habitat in Ojibway to allow for the survival of the extant individuals while 
the probability of long-term persistence of the population is assessed;  

• Maintain the current distribution (5 km2 extent of occurrence, 6 km2 area of 
occupancy2); 

• Determine the feasibility of population augmentation and habitat restoration to increase 
population size and distribution. 

2) Wainfleet:  

• Maintain the Wainfleet population of the Massasauga;  

2 Index of area of occupancy (IAO) is an estimate of the number of grid squares occupied by extant populations 
(COSEWIC 2009).  This is not intended to be a population estimate, but rather an index of the amount of area in 
which the species occurs.  A 2X2 km grid was used for the Bruce and eastern Georgian Bay populations (the 
standard used by COSEWIC), whereas a 1X1 km grid was used for Ojibway and Wainfleet, due to the unique 
situation of the small remaining occupied habitat.  The IAO was calculated using a 20-year time frame, as 
prescribed by COSEWIC.  
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• Maintain the current distribution (6.9 km2 extent of occurrence, 10 km2 area of 
occupancy);  

• Determine the feasibility of population augmentation and habitat restoration to increase 
population size and distribution.  

3) Bruce Peninsula (including Manitoulin, Vidal, and Fitzwilliam Islands):  

• Maintain the Bruce Peninsula regional population of the Massasauga;  

• Maintain the current distribution (1,594 km2 extent of occurrence, 512 km2 area of 
occupancy).  

4) Eastern Georgian Bay (including Big Chute):  

• Maintain the Georgian Bay regional population of the Massasauga;  

• Maintain the current distribution (8,466 km2 extent of occurrence, 1,108  km2 area of 
occupancy).  

Rationale:

The objectives listed above are based on criteria that are considered by COSEWIC when 
assessing a wildlife species’ risk of extinction (COSEWIC 2009), and specifically those under 
which the Massasauga was designated in 2002 (COSEWIC).  The species was confirmed as  
Threatened because of its continuing decline in distribution and abundance.  Distribution 
parameters (extent of occurrence and index of area of occupancy) were chosen as recovery targets 
because population size requirements for viability are currently unclear due to the difficulty in 
obtaining the demographic information necessary to make population viability assessments 
(Harvey 2008).  By meeting these objectives, the recovery goal of long-term persistence of this 
species throughout its current range will likely be achieved.   

6.  BROAD STRATEGIES AND APPROACHES TO RECOVERY

6.1 Actions Already Completed or Currently Underway

The Massasauga Recovery Team, led by Parks Canada, has been active for over 15 years.  During 
this period, many recovery tasks have been accomplished in the areas of habitat restoration, 
scientific research, public outreach, and policy formulation. 
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6.2 Strategic Direction for Recovery

Table 3.  Broad strategies and approaches needed to achieve the population and distribution 
objectives for the Massasauga  
Priority Threat(s) 

addressed 

Broad strategies to address 

threat(s)

Recommended approaches  

High Roads  Habitat management and 

protection, Communication 

and outreach,  Research 

• Develop guidelines/policies to ensure 
appropriate solutions are adopted by the 
responsible agencies to afford protection for 
the Massasauga. 

• Promote alternatives to traditional roadway 
construction through Massasauga habitat.

• Determine and implement appropriate 
mitigation approaches (e.g. ecopassages, 
fencing). 

• Implement habitat protection measures (e.g. 
stewardship activities).

• Provide habitat data to relevant land 

managers. 

High Habitat loss and 

degradation 

Habitat management and 
protection, Habitat 
restoration, Communication 
and outreach, 
Research, Traditional 

Ecological 

Knowledge 

• Prioritize and protect land at Wainfleet and 
Ojibway (e.g. legislation, enforcement, land 
acquisition). 

• Promote stewardship of habitat on private 
lands. 

• Determine minimum population size and 
habitat requirements for viability. 

• Develop and implement habitat management 
and outreach initiative. 

• Determine & implement habitat restoration 

at Wainfleet Bog, where much of the land 

base has been highly disturbed by decades of 

peat mining. 

• Encourage and support surveys, inventories 
and citizen science data collection programs 
such as the Ontario Reptile and Amphibian 
Atlas (ORAA) to improve knowledge of 
species occurrence on the landscape, and 
promote province-wide submission of 
Massasauga observation data to the NHIC or 
ORAA.  Ensure documentation of research 
effort in these surveys in order to calibrate 
observation data over time. 
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Priority  Threat(s) Broad strategies to address Recommended approaches  

addressed  threat(s)  
• Protect and manage Massasauga habitat 

throughout the Bruce Peninsula and eastern 
Georgian Bay Populations through the 
implementation of best management 
practices and legislation (SARA or the 
provincial ESA). 

• Encourage research to investigate impacts of 
forest management, mineral extraction, and 
peat mining throughout range. 

• Encourage the gathering and transfer of 

Traditional Ecological Knowledge from 

Knowledge Holders to others.

Medium Discriminate 

killing 

Communication and outreach • Develop targeted, effective social media 
campaign and communications to change 
this behaviour.

• Complement with heightened surveillance 

and enforcement. 

Medium  Pet trade  Communication and outreach • Reduce impacts of pet trade via targeted 
communications, as above. 

• Complement with heightened surveillance 
and enforcement.  

• Creative strategies required to counter 

behaviour, e.g. returning snakes to their 

original populations, use of pit tagging to 

identify snakes from wild Ontario 

populations. 

High (at 

Ojibway and 

Wainfleet 

only) 

Small population 

size

Habitat management and 

protection, Population 

management 

• For Ojibway only:  investigate the 
feasibility of a re-introduction/augmentation 
program for this population and develop an 
implementation plan.  If captive breeding 
and reintroduction is deemed to be feasible: 
1) Remove remaining individuals to protect 
genetic stock in captivity   2) Maintain 
captive population  3) Augment populations 
with neonates and determine feasibility of 
reintroductions  4)  Maintain and restore 
overall connectivity between core sites for 
this population, by researching appropriate 
locations for ecopassages and including 
these in long term planning for future road 
construction and repair.  



Recovery Strategy for the Massasauga in Canada   2015 

14 

Priority  Threat(s) Broad strategies to address Recommended approaches  
addressed  threat(s)  

• Determine effectiveness of translocations, 
head-starting neonates, and mass breeding of 
neonates as population management tools. 

• Determine minimum population size and 

habitat requirements for viability in Ontario. 
Requires increased knowledge of Massasauga 
demographics. 

• For Ojibway, encourage research to 
determine the amount of additional habitat is 
required to support a viable population.  

• Increase knowledge of neonate and juvenile 
habitat use, behaviour and survival. 

• Continue monitoring of population numbers. 

• Conduct inventory of LaSalle Woodlot to help 
guide priorities for Massasauga conservation. 

• Continue acquisition efforts at both Ojibway 

and Wainfleet. 

6.3 Narrative to Support the Recovery Planning Table

Recovery for the two southern populations focuses on habitat management and protection, 
whereas the larger northern populations support more active research programs (e.g. Pratt et al. 
1999, Yagi and Planck In prep, Harvey 2006, Rouse 2006).  Public outreach and awareness 
programs are active throughout Ontario.  A Species Survival Plan (SSP) for the Massasauga is 
being developed by the American Zoo and Aquarium Association (Earnhardt et al. 2009).  In 
addition to increasing public awareness through educational programs, an SSP establishes a 
captive population as an insurance policy, should reintroduction be required at some time in the 
future.  In 2003, four massasaugas (including two gravid females) were rescued from an 
imminent development project at Ojibway and housed at the Toronto Zoo, where the two gravid 
females gave birth.  In 2006, 27 of these captive-born massasaugas were repatriated into the 
Ojibway Prairie Provincial Nature Reserve, but were unable to successfully colonize the area.  In  
2011 the Massasauga Recovery Team resolved that given the current population estimate for 
Ojibway, that the remaining individuals should be captured and brought into captivity, to prevent 
the loss of this genetic stock.  Because population size estimation is problematic for the 
Massasauga, relatively coarse measures (e.g. presence/absence, habitat availability) may be 
required to gauge the efficacy of recovery efforts (Harvey 2008).
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First Nation communities have maintained local ecosystems for generations through the use of 
community Traditional Ecological Knowledge.  It is important to gather and share Traditional 
Ecological Knowledge from Knowledge Holders to others as a means for species and ecosystem 
protection and recovery.  Traditional Ecological Knowledge and science can, together, better 
inform assessment, monitoring, and recovery of the ecosystems that support specific species at 
risk.  

7.  CRITICAL HABITAT

SARA defines critical habitat as the habitat that is necessary for the survival or recovery of a 
listed wildlife species and that is identified as the species’ critical habitat in the recovery strategy 
or in the action plan for the species.  It must be identified in a recovery strategy or action plan, to 
the extent possible using the best available information.  The purpose of identifying critical 
habitat is to then ensure that it is protected from human activities that would result in its 
destruction.  Both location and biophysical characteristics of critical habitat need to be described.     

Critical habitat is identified in this strategy for the four population regions (Figure 3), based on 
the best existing available information.  This is not a complete identification, as critical habitat 
has not been identified on First Nation reserves.  The Government of Canada continues to work 
with First Nations towards identification of critical habitat and will update this document as 
appropriate, once cooperation and consultation efforts are completed.  

A schedule of studies, which outlines the work required to complete the identification of critical 
habitat, is included below.  Future identification of critical habitat will also be undertaken, as 
needed, to support the population and distribution objectives of the species, if future information 
indicates it is necessary.  Critical habitat for all populations may be refined as better information 
becomes available.  Differences inherent to the southern versus the northern populations 
necessitated the use of different methods for identification, as described below. 

7.1 Information and Methods Used to Identify Critical Habitat

The locations and attributes of critical habitat were identified using confirmed records of the 
species.  The main source of information on the Massasauga for all four regions was observation 
data from the Natural Heritage Information Centre (NHIC) in Peterborough, Ontario (NHIC 
2010), including NRVIS (Natural Resource Values Information System) data.  The NHIC 
compiles data from a variety of sources (e.g. Ontario Ministry of Natural Resources, Parks 
Canada, the general public, university researchers, consultants, aboriginal, and local knowledge), 
and of different types (e.g. opportunistic, surveys, telemetry).  As the Massasauga is a cryptic 
species, and challenging to census, observations from a 40 year period, 1971 to 2010, were used 
in the calculations for critical habitat.  For records with an accuracy measure indicated, only those 
of 100 metres or better were accepted.  Any records from anonymous observers were rejected.  
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Figure 3.  Areas within which Critical Habitat for the Massasauga is Found at the Four Regional Populations 
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a) Southwestern Ontario Regional Populations (Ojibway and Wainfleet)

In southwestern Ontario, the Massasauga is restricted to a few of the last remaining natural and 
semi-natural sites in the Ojibway area and in the Wainfleet area.  At Wainfleet, all of the few 
natural and semi-natural sites that remain and within which Massasauga were observed in the 
1971 to 2010 period have been identified as critical habitat.  For Ojibway, the three primary sites 
which provide supporting habitat for the Massasauga, and in which the species has been 
observed in the 1971 to 2010 period, have been identified as critical habitat: Ojibway Prairie 
Provincial Nature Reserve, Spring Garden Natural Area, and LaSalle Woodlot.  While this 
approach captures the majority of occurrences of the species over the past 40 years, the Ojibway 
landscape in particular is highly fragmented, and not all semi-natural remnants where snakes 
have been observed are considered to be critical habitat.  It is recognized that the current 
methods do not satisfy all the needs of the Massasauga at Ojibway, nor perhaps at Wainfleet, and 
that other tools must be drawn upon to meet these needs, some having already been utilized for 
years, e.g. acquisition of potential habitat, and restoration of such habitat to a natural state.  

The three critical habitat parcels at Ojibway total 413ha (77ha - LaSalle Woodlot, 175ha - 
Ojibway Prairie Provincial Nature Reserve, and 161ha - Spring Garden Natural Area).  Natural 
boundaries were defined where possible by interpretation of 30cm resolution orthophotography 
from 2006 (South Western Ontario Orthorectification Project 2006), and were reviewed by local 
experts.   

The fact that Ojibway Prairie Provincial Nature Reserve and Spring Garden Natural Area are 
above the threshold of 100ha to sustain a viable population (see Durbian et al. 2008), and that 
there have no been observations of the Massasauga within these properties in the past ten years, 
brings into question the use of size alone as a determinant of population viability.  Although size 
is likely important, there are other variables we need to consider in determining the long term 
viability of subpopulations within core areas (e.g. the effect of intensive management regimes 
such as fire, edge effects resulting in increased access by poachers, road mortality, persecution, 
etc.).  It is thus also acknowledged that the presence and extent of existing and additional threats 
might reduce the ability of even large core reserves to maintain this population at the Ojibway 
area into the long term.  

The Wainfleet critical habitat tract is 1581 ha.  Permanent open water areas within the wetland 
feature at Wainfleet are not considered critical habitat.  

b) Bruce Peninsula and Eastern Georgian Bay Regional Populations

Massasauga habitat in the Bruce Peninsula and in eastern Georgina Bay is still widespread, 
despite the loss of habitat over the past century.  Critical habitat is identified using an 
occurrence-based approach, by plotting all valid records and buffering the centroid of these 
occurrences with a 1.2km radius, to capture most of the home range for any occurrence.  This is 
founded on the average maximum distance that snakes move from hibernacula over the course of 
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an active season, as derived from detailed radio telemetry studies on the Bruce Peninsula 
(Harvey, unpublished) and eastern Georgian Bay populations (Rouse et al. 2011).  These 
polygons were modified to eliminate open water, but permanent and non-permanent wetlands 
were included.  The occurrence-based approach can only be applied to lands where occurrences 
have been recorded, by definition. We are not able to identify critical habitat on landscape 
characteristics alone at this time.  

In total, 8810 observation records of the Massasauga for the Bruce Peninsula (2085) and eastern 
Georgian Bay (6725) ranges were used to identify and plot critical habitat.  A total of 567km2 of 
critical habitat is identified for the Bruce regional population and 1371km2 for the eastern 
Georgian Bay regional population.  These totals currently exceed the respective index of area of 
occupancy objectives for the two ranges of 512km2 and 1108km2 respectively.  Critical habitat 
represents the area necessary for the survival or recovery of the species, while the IAO represents 
the area in which snakes have been detected with a given search effort.   An allowance is made 
for a slightly larger area containing critical habitat, as it is based on a 40 year sampling regime, 
rather than the 20 years required by COSEWIC for the IAO.  

7.2  Geographic Locations and Biophysical Attributes of Critical Habitat

Using the methods described above, critical habitat has been identified in all four regions of 
Massasauga occurrence (Figure 3).  Overview maps of the four regional populations are provided 
in Figures 4 through 7 below, while detailed maps of the critical habitat parcels for Wainfleet 
and Ojibway are illustrated in Figures 8 and 9 of Appendix B.  Detailed maps depicting the 
locations of critical habitat for the Massasauga can be found on the Government of Canada's 
Species at Risk (SAR) Public Registry website:  
http://www.registrelep-

sararegistry.gc.ca/document/default_e.cfm?documentID=1537

For the four regional populations, critical habitat within the areas indicated in Figures 4-7 is 
identified as the habitat meeting the biophysical attributes described below.  Unsuitable habitat 
within these areas, such as existing infrastructure (e.g. roads, trails, parking lots, and buildings), 
the footprint of existing cultivated areas (e.g. agricultural fields), or unnatural vegetation types 
(e.g. baseball fields, manicured lawns, and septic beds), is not necessary for the survival or 
recovery of the Massasauga, and is thus not critical habitat.  

For the areas within the identified critical habitat to function as such, the following biophysical 
attributes (almost all of which have been adopted from the Guidelines for Identifying Significant
Habitat, Eastern Massasauga Recovery Team 2005

 
) apply:   

• Hibernation site attributes:  
o On the Bruce Peninsula, sites are typically located in forested areas (dense and 

sparse forest) on karst topography with fissures extending to ground water.  

http://www.registrelep-sararegistry.gc.ca/document/default_e.cfm?documentID=1537
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o In eastern Georgian Bay, sites are most often found in conifer or shrub swamps 
and swales, poor fens, or depressions in bedrock terrain where water saturated 
soils have supported the development of vegetation communities characterized by 
sparse tree cover or shrubs with sphagnum moss or sedge hummock ground 
cover.   

o Insulated and moist subterranean spaces that are aerobic and frost free, where 
individuals can avoid freezing and dehydration.  

• Gestation & Basking site attributes:  
o Sites are typically found in areas of low canopy cover, such as forest openings, 

areas of bedrock outcropping, alvars, and along the shorelines of water bodies. 
o Characterized by the presence of large table rocks (typically 1 x 1.5 m), flat 

(usually no more than 0.30m thick) with portions lying slightly raised off the 
substrate or perched so that an opening exists underneath. 

o They are usually surrounded on several sides by grass or low-lying shrubs. 
o In areas devoid of large, flat table rocks, functionally equivalent rock piles, raised 

cobble beaches, old tree stumps, earth mounds, brush and debris piles, may be 
used.  

• Foraging & Mating site attributes:
o Sites where physical and vegetative structures support populations of small 

rodents, the snake’s principal prey.  These include marshes, fens and swamps, 
fields and grasslands, sparse forests, as well as edge habitats, such as the 
periphery of alvars and rock outcrops.  In heavily forested areas, the edges of 
human created clearings, such as hydro lines, railway lines, and road edges may 
be particularly favoured (e.g. Harvey and Weatherhead 2006b).  

Revision of critical habitat would take place periodically, as further information on the species 
becomes available. 
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Figure 4.  Areas within which Critical Habitat for the Massasauga is Found at the Bruce Peninsula Regional Population  
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Figure 5.  Areas within which Critical Habitat for the Massasauga is Found at the Eastern Georgian Bay Regional Population   
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Figure 6.  Critical Habitat for the Massasauga at Wainfleet 
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Figure 7.  Critical Habitat for the Massasauga at Ojibway 
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7.3 Activities Likely to Result in the Destruction of Critical Habitat

Activities that are likely to result in the destruction of critical habitat are provided in Table 4. 
Destruction is determined on a case-by-case basis.  Destruction of critical habitat would result if 
any part of the critical habitat were degraded, either permanently or temporarily, such that it 
would not serve its function when needed by the species.  Destruction may result from single or 
multiple activities at one point in time, or from the cumulative effects of one or more activities 
over time, depending on their frequency and intensity.    

In the Bruce Peninsula and Georgian Bay regions, where large amounts of natural habitat remain, 
some activities conducted in isolation are unlikely to destroy critical habitat.  Low intensity 
development (e.g. single residence, hiking trail) results in minimal loss and/or fragmentation of 
natural habitat, which may be balanced by an increased prey availability in these areas (Eastern 
Massasauga Recovery Team 2005).  The federal government will work with provincial 
regulatory authorities and land users to develop a better understanding of cumulative effects, 
thresholds of activities leading to destruction, and mitigation guidelines (such as restrictions on 
activities in certain areas and over certain time periods), with a view to supporting the 
development of a best management practices guidance document for the Massasauga, for use by 
planners and others.  

In the Ojibway and Wainfleet regions, where little natural habitat remains and populations are 
small and tenuous, it is believed that cumulative activities (in particular habitat loss) have 
already surpassed the threshold, such that the survival of local populations is already 
jeopardized.  Therefore, any additional activity listed in Table 4 would constitute destruction of 
critical habitat in those regions.  

Table 4.  Examples of Activities Likely to Result in the Destruction of Critical Habitat 
Activity likely to destroy critical 

habitat 

Potential effect(s) on attributes at

local scale 

Potential effect(s) on attributes 

at landscape scale 

 Road construction/road 

improvement. 

 Development (e.g. building 

housing, golf courses over 

habitat). 

 Mineral aggregate/peat 
Extraction. 

 Direct loss of all local habitat 

types. 

 Direct loss of all local habitat 
types 

 Loss of hibernation sites via 

alteration of the water table. 

 Direct loss of all local habitat 
types 

 Loss of hibernation sites via  

strip mining of upper aerobic 

peat layer, e.g. at Wainfleet, 

once drains no longer 

maintained, these 

substandard hibernation sites 

were lost during natural 

stochastic flooding events. 

 Fragmentation of habitat. 

 Alteration of landscape 

composition. 

 Alteration of landscape 
composition. 

 Remaining habitat is less 

aerobic and at a lower 

elevation which is flood 

prone and susceptible to 

anaerobic conditions during 

winter.  
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 Forestry.   Direct destruction of habitat, in 

particular, loss of prey habitat. 

 Removal of woody vegetation 

required for hibernation in 

Bruce Peninsula and Georgian 
Bay regional populations. 

 Temporary alteration of 

landscape composition. 

7.4   Schedule of Studies to Identify Critical Habitat

To complete critical habitat for the species, the federal government will work with First Nations 
and relevant federal departments on the further identification of critical habitat on federal lands. 

Description of Activity Outcome/Rationale Timeline 
The federal government will 
continue to work with First 
Nations to complete the 
identification of all known 
critical habitat on First Nation 
reserve land, by applying the 
1.2 km radius around valid 
occurrences adjacent to 
reserve lands. 

Critical habitat mapped in part 
on FNs lands, if appropriate. 

5 years (dependent on 
progress respecting 
consultation with FNs). 

The federal government will 
continue to work with First 
Nations to complete critical 
habitat identification on First 
Nation reserve land, including 
a method for sharing 
information regarding 
occurrences on reserve lands. 

Critical habitat mapped in 
entirety on FNs lands, if 
appropriate. 

On-going, pending progress 
respecting consultation with 
FNs. 

Parks Canada will work with 
other federal departments to 
determine whether individuals 
and suitable habitat are present 
at federal properties 

Status of species on federal 
properties determined, with 
critical habitat identified and 
mapped, if appropriate. 

3 years. 
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8.  ADDITIONAL INFORMATION REQUIREMENTS ABOUT 
THE SPECIES

Available knowledge is adequate to set sound recovery objectives. However certain gaps remain, 
limiting the extent to which recovery actions can be specified.  

Survey Requirements
• Conduct inventories in remaining natural areas at the Ojibway regional population to 

determine movement patterns and whether corridors should be identified as critical 
habitat.  

• Additional surveys to update our knowledge of the species’ distribution for the Bruce and 
eastern Georgian Bay regional populations.  Current data is highly biased towards roads 
and publicly accessible lands.  

• Survey selected isolated sites with observations older than 30 years to test the reliability 
of older observations.  

• Better documentation of research effort in inventories of this species is needed to 
calibrate observation data over time.  

Biological and Ecological Research Requirements
• Establish demographic targets for population viability and the quantity of habitat 

required for population persistence.  
• Estimate the feasibility of achieving viable populations in Ojibway and Wainfleet.  
• Juvenile mortality in the Massasauga is known to be high, ranging from 50-70% in the 

first year (Szymanski 1998).  Age-based mortality curves would be helpful for all four 
regional populations.  

• At Wainfleet there is a significant gap in our knowledge of neonate and juvenile habitat 
use, behaviour, and survival.  

• Translocation as a management tool needs further evaluation, as well as research on 
augmentation and repatriation, to determine whether they can be used effectively for the 
small southern populations in particular.  

• Headstarting neonates or mass breeding and release of neonates need to be tested as  
viable management options for Ojibway and Wainfleet.  

• Fine-scale estimates of genetic structure and the mechanisms by which it is maintained 
will improve our understanding of how to manage for population viability and 
connectivity (Lougheed et al. 2000).   

• Develop a better biologically-based understanding of cumulative effects, the thresholds 
at which various activities lead to destruction at the landscape scale, i.e. > 1ha, and a 
system for tracking cumulative habitat loss.  

• Develop a model for the identification of habitat for the purpose of maintaining 
connectivity between sub-populations.  

• Evaluate whether the 2005 Guidelines for Identifying Habitat require updating for the 
current application of identifying the biophysical attributes of critical habitat under  
SARA.  
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Threat Clarification and Mitigation Research Requirements
• Research and analysis is also underway at Wainfleet to understand the impact of the 

restoration of mined peatlands (includes manipulation of the water table, re-creation of 
hummock/hollow microtopography, cutting of non-native European Birch, and planting 
of native bog species) on the existing Massasauga population there (Yagi and Planck In 
prep).  

9.  MEASURING PROGRESS

Evaluation of the progress toward achieving Massasauga recovery will be reported in five years 
following final posting of this recovery strategy on the Species at Risk Public Registry, and 
every five years following, as per SARA (s. 46).  The criteria indicated in Table 5 will be used to 
evaluate the progress of the overall recovery strategy for the Massasauga.  Each of the criteria is 
directly linked to the key objectives of this recovery strategy, as indicated.  

Table 5.  Performance Measures for Progress of Massasauga Recovery  
Criteria  Links to  

Objective  
#  

Evaluation Timeframe 
(years after final posting 
of recovery strategy) 

1. Index of area of occupancy for the 4 regional populations 
maintained at current levels. This would include new target 
areas for inventory in the species’ range which are not well 
inventoried, with prioritized search effort, and a focus on 
30-year+ observations. Habitat suitability models 
developed for eastern Georgian Bay and the Bruce 
Peninsula will be considered to help predict areas with 
preferred biophysical attributes. 

1,2,3,4 Measured at five-year intervals 

2. Extent of occurrence for the 4 regional populations 
maintained at current levels. 

1,2,3,4 Measured at five-year intervals 

3. Targets established for population viability and quantity of 
habitat required for population persistence. 

1,2,3,4 5

4. Application of existing knowledge or new research into the 
most efficient means of affording protection for corridors 
among local populations. 

1,2,3,4 Measured at five-year 
intervals 

5. A communications strategy developed for the 4 regional 
populations, targeted to private landowners and 
stewardship practices. 

1,2,3,4 3 

6. A dialogue begun with First Nations partners and 
stakeholders e.g. municipalities and corporate quarry 
owners, about stewardship possibilities.

1,2,3,4 3 

7. Research into appropriate habitat management initiated e.g. 
Bruce: experimental burns on alvar; Wainfleet: openings 
managed by beaver-meadow cycle to create gestation sites, 
abundant feeding areas. 

1,2,3,4 5 
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10. STATEMENT ON ACTION PLANS

One or more action plans will be completed by December 2020. 
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APPENDIX A:  EFFECTS ON THE ENVIRONMENT AND
OTHER SPECIES

A strategic environmental assessment (SEA) is conducted on all SARA recovery planning 
documents, in accordance with the Cabinet Directive on the Environmental Assessment of 
Policy, Plan and Program Proposals.  The purpose of a SEA is to incorporate environmental 
considerations into the development of public policies, plans, and program proposals to support 
environmentally sound decision-making.   

Recovery planning is intended to benefit species at risk and biodiversity in general.  However, it 
is recognized that strategies may also inadvertently lead to environmental effects beyond the 
intended benefits.  The planning process based on national guidelines directly incorporates 
consideration of all environmental effects, with a particular focus on possible impacts upon 
nontarget species or habitats.  The results of the SEA are incorporated directly into the strategy 
itself, but are also summarized below in this statement.   

In general, the strategies and approaches prescribed for the recovery of the Massasauga are 
expected to have no significant adverse impacts.  Most actions are expected to have a positive 
environmental effect on the environments in which the Massasauga is found, as well as on the 
other species occupying those areas.  Recovery approaches focus on resolving and/or mitigating 
threats to the Massasauga and its habitat (habitat loss or degradation, road mortality, discriminate 
killings, human disturbance of individuals, small population size, and the pet trade – section 4.2). 
Approaches aimed at meeting the population and distribution objectives (section 6.2) are 
expected to benefit the Massasauga and have overall benefits to the broad range of natural 
communities (e.g. forests, wetlands, grasslands, alvars) and the variety of landscapes, ranging 
from largely natural, forested landscapes, to predominantly agricultural, to predominantly urban, 
which the species occupies. 

Positive impacts related to other wildlife species include reduced road mortalities through the 
implementation of ecopassages or fencing to help guide movement of species across road 
barriers.  Promotion of alternatives to roadway construction may allow for alternatives that 
incorporate the environmental qualities of the site, with reduced footprints and environmental 
effects.  The implementation of habitat protection measures (through critical habitat, 
enforcement, or land acquisition) will also promote the persistence of those areas and the species 
that occupy them.  Additional research and monitoring requirements will increase the knowledge 
relating to the ecosystem, habitats, and closely associated species, while public awareness 
initiatives may assist in raising awareness of other species at risk and shared threats.  

Negative environmental effects arising from this strategy will likely be confined to the 
implementation of active habitat management techniques or through efforts to reintroduce the 
Massasauga.   Although approaches will have an overall positive effect on the Massasauga and 
its habitats, potential negative impacts on species that occupy the same area, with conflicting 
habitat requirements, may arise (e.g. Spotted Turtle).  Therefore, proposed management 
strategies will require the consideration of all species and the adoption of an ecosystem-based or 
balanced approach, in order to mitigate any adverse environmental effects.  
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Management techniques proposed to restore open habitats and to minimize or prevent 
succession to closed canopy habitats (e.g. prescribed burns or mechanical removal) may 
adversely impact other species.  Effects could include potential loss of individuals of other 
species, including other species at risk, potential loss of mature forest, woodland and/or thicket 
habitats, and loss of downed woody debris that can provide important microhabitat to other 
species.  Removal of larger trees could potentially disturb or damage nesting and nests of rare 
and migratory birds, small mammals, and other wildlife species utilizing them as habitat.  
Removal programs would require careful field surveys prior to removal, and if migratory birds or 
other species at risk are found, then the appropriate Agency must be contacted prior to removal 
activities in order to mitigate any potential effects. 

Gaps in the forest created through removals may promote the growth of invasive species.  Soil 
disturbance should therefore be kept to a minimum.  Native species recruitment in these gaps 
should be promoted through plantings, as well as immediate removal of colonizing invasive 
species, or through other means.  Vegetation removal in hibernation areas of Massauga may also 
be detrimental to the species itself.  Therefore, proposed techniques must be site sensitive, with 
on-site personnel knowledgeable of the species needs.  Restorationists at Wainfleet for example 
have adopted an ecosystem-based approach during the active restoration stage, to try and balance 
the needs of regionally rare bog plants with faunal species-at-risk.  

Population management techniques, particularly the reintroduction of Massasauga individuals, 
may also have the potential to negatively impact other species.  Increased numbers of snakes 
may result in an increase in predation of small mammals or other species.  New individuals may 
also be vectors for new diseases and will require careful screening and planning prior to 
reintroduction efforts.  

The potential loss of individual plants from trampling and disturbance due to Massasauga 
research and/or monitoring activities could also occur, particularly in sensitive alvar habitats.  

In public areas or where public funds are involved, a screening level environmental assessment 
under the Canadian Environmental Assessment Act (1992, c. 37) (CEAA) to address project 
specific concerns may be required.  
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APPENDIX B: CRITICAL HABITAT MAPS

Figure 8:  Fine-scale map of Massasauga critical habitat Parcels 3_1 and 3_2 for Wainfleet   
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Figure 9:  Fine-scale map of Massasauga critical habitat parcels 4_1, 4_2, and 4_3 for Ojibway.  
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