National Recovery Plan No. 26 February 2005

National Recovery Plan for the

¥

“&  Recovery of Nationally Endangered Wildlife




For additional copies contact:

Recovery Secretariat
c/o Canadian Wildlife Service
Environment Canada
Ottawa, Ontario
K1A OH3

Tel.: 819-953-1410
Fax: 819-994-3684

E-mail: RENEW @ec.gc.ca

Recovery Web Site;
http://www.speci esatrisk.gc.calrecovery/

National Library of Canada cataloguing in publication data
Main entry under title:

National Recovery Plan for the Wolverine (Gulo Gulo) [Eastern Population]
(National Recovery Plan No. 26)

"Recovery of Nationally Endangered Wildlife'

ISBN 0-662-33100-1

Cat. no. CW69-11/26-2004E

. Wolverine — Quebec (Province).

. Wolverine — Newfoundland and Labrador — Labrador.

. Wildlife recovery — Quebec (Province) — Planning.

. Endangered species — Quebec (Province).

. Endangered species — Newfoundland and Labrador — Labrador.
Fortin, Clément.

Il. RENEW (Canada).

[1l. Canadian Wildlife Service.

IV. Series.

T OORARWNE

QL737.C25W65 2003 333.95'9766 C2002-980318-7

Cover illustration:
© Jeff Cain

Egalement disponible en frangais sous lefitre :
« Plan national de rétablissement du carcajou (Gulo gulo) [Population de I’ est]. »

O Recovery of Nationally Endangered Wildlife 2005
Content (excluding the cover illustration) may be used without permission, with appropriate credit to the source.

Recommended citation:
Fortin, C., V. Banci, J. Brazil, M. Créte, J. Huot, M. Huot, R. Lafond, P. Paré, J. Shaefer, and D. Vandal. 2005. National
recovery plan for the wolverine (Gulo gulo) [Eastern Population]. National Recovery Plan No. 26. Recovery of
Nationally Endangered Wildlife (RENEW). Ottawa, Ontario. 33 pp.



National Recovery Plan No. 26 February 2005

National Recovery Plan for the

Prepared by
The Wolverine [Eastern Population] Recovery Team

Clément Fortin, Faune-Québec (former Chair)
Michel Huot, Faune-Québec (Chair)
Vivian Banci, Consultant, British Columbia
Joe Brazil, Newfoundland and Labrador Department of Environment and Conservation

Michel Créte, Faune-Québec

Jean Huot, Laval University, Quebec
René Lafond, Faune-Québec

Patrick Paré, Fondation pour la sauvegarde des especes menacées, Quebec

Jim Shaefer, Trent University
Denis Vandal, Faune-Québec




National Recovery Plan for the Wolverine (Gulo gulo)
[Eastern Population]

Recovery Strategy Approval

The National Recovery Strategy for the Wolverine (Gulo gulo), [Eastern Population], has been approved by the
following jurisdictions:

Monsieur Michel Damphousse
Direction du développement de lafaune
Société de lafaune et des parcs du Québec
Gouvernement du Québec

o]
7ol At
s R il

Approved: ! By Date: January 22, 2003

Mr. Jim Hancock

Director, Inland Fish and Wildlife
Department of Environment and Conservation
Government of Newfoundland and Labrador

Approved: | s Date: December 18, 2003




National Recovery Plan for the Wolverine (Gulo gulo)
[Eastern Population]

Disclaimer

The National Recovery Plan for the Wolverine (Gulo gulo) [Eastern Population] was prepared by members of the
first Wolverine [Eastern Population] Recovery Team, in consultation with others, to define recovery actions that are
deemed necessary, based on sound biological principles, to protect and recover the species. It does not necessarily
represent official positions of the agencies or the views of the individualsinvolved in the plan’s formulation. The
goals, objectives, and recovery actions identified in the plan are subject to appropriations, priorities, and budgetary
constraints of the participating jurisdictions and organizations, as well as modifications resulting from changed
objectives or new findings. Therefore, some aspects of this plan may not necessarily be implemented immediately,
concurrently, or in their entirety. References to the federal Species at Risk Act (SARA) and information about
species status are current as of December 2003.
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Definition of Termsand Risk Categories

Committee on the Status of Endangered Wildlife in Canada (COSEWIC) (November 2003)

SPECIES: any indigenous species, subspecies, variety, or geographically defined population of wild faunaand
flora

EXTINCT: aspeciesthat no longer exists.

EXTIRPATED: aspecies no longer existing in the wild in Canada, but occurring el sewhere.
ENDANGERED: a species facing imminent extirpation or extinction.

THREATENED: aspecies likely to become endangered if limiting factors are not reversed.

SPECIAL CONCERN (formerly “vulnerable”): a species of special concern because of characteristics that make it
particularly sensitive to human activities or natural events.

NOT AT RISK (formerly “not in any category”): a species that has been evaluated and found to be not at risk.

DATA DEFICIENT (formerly “indeterminate”): a species for which there is insufficient scientific information to
support status designation.
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Executive Summary

The wolverine (Gulo gulo) is aterrestrial mustelid found in all northern regions of the globe. In the past, this species
was present throughout Quebec and Labrador, but its range declined considerably between the late 1800s and 1925.
The likely causes of decline include trapping and hunting during the 19th century, the growing scarcity of caribou
(Rangifer tarandus) in the first half of the 20th century, encroachment on the wolverine' s habitat, human activities,
and, perhaps, the reduction in the number of wolves (Canis lupus), which, as aresult of their predation on cervids,
help to make carcass remains available for scavenging wolverines.

Caribou is considered an important food source for the recovery and maintenance of the wolverine population in
Quebec and Labrador. Despite considerable increases in caribou populations since the middle of the 20th century,
however, wolverine populations do not appear to be recovering. In fact, the wolverine is considered to be extremely
rare in Quebec and L abrador, athough the exact popul ation size and demographic trends are not known. The status
of the Eastern population is cause for concern.

The wolverineis a species at risk in Canada. The Committee on the Status of Endangered Wildlife in Canada
(COSEWIC) originally assessed the eastern population of wolverine — namely, the population found in Quebec and
Labrador — as Endangered in 1989, and this status designation was confirmed in 2003. In March 2000, the
wolverine was legally designated as a“ species at risk” in Quebec under the province’s Act respecting threatened or
vulnerable species. In July 2002, the wolverine was listed as endangered under the Province of Newfoundland and
Labrador’ s Endangered Species Act. The population appears on Schedule 2 of the federal Species at Risk Act. If itis
added to Schedule 1 it will also benefit from the protections afforded under SARA.

A team of biologists was established to develop the National Recovery Plan for the Wolverine [Eastern Population],
the goa of which isto establish a self-sustaining population of wolverinesin Quebec and Labrador. The term
self-sustaining refers to a viable population capable of sustaining itself over the long term without human
intervention. To meet this goal, the following main objectives were identified:

* reach apopulation of 100 adult wolverines;

» maintain this population for 10 years;

 prevent wolverine losses attributable to human activities; and

 ensure that sufficient habitat is available to meet the population objective.

The Recovery Team proposes a multifaceted strategy to meet these objectives. Proposed recovery actions include
evaluating population status and distribution and devel oping or refining monitoring methods, promoting awareness
and enlisting the support and cooperation of local people, and determining habitat needs and habitat quality and
availability in Quebec and Labrador. Finally, the Recovery Team advises that the translocation of wild
live-captured animals from Western Canada to Quebec and Labrador may be necessary to meet the recovery goal.
Any translocated animals will be monitored and the status of the eastern population will be assessed periodically to
evaluate the success of recovery actions, and to determineif the recovery goal has been met.

Thetotal cost for both provincid jurisdictions to implement the first phase of the Recovery Plan, which covers
2004—2008, is estimated at $518.5K (i.e., approximately $60K per province per year) and 310 person-days.
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1. Introduction

The wolverine once was found in all northern regions of the globe. Beginning in the late 1800s, its range declined
considerably, particularly in Quebec and Labrador. Nowadays, the status of the wolverineis of concern. Despite the
application of legal measures to protect the species, the popul ation does not seem to be recovering.

This National Recovery Plan was prepared by the Wolverine [Eastern Population] Recovery Team. It reviews the
status of the wolverine in order to propose measures to foster the recovery of this species in Quebec and L abrador.
The analysis deals with all aspects of the species’ biology, including its habitat, the food resources at its disposal,
and relevant protection measures. The document concludes with the identification of steps to be undertaken over 10
years to improve the status of the endangered eastern population of wolverine.

2. General Context

The wolverine (Gulo gulo) isthe largest terrestrial member of the family Mustelidae. Its range includes all northern
regions of the globe (Hash 1987), extending east from Alaska to Russia. Two subspecies are currently recognized:
the Eurasian wolverine (Gulo gulo gulo) and the North American wolverine (Gulo gulo luscus). Hatler (1989)
maintains that the North American wolverine populations constitute a single genome. A study of the genetic
differences between various populations of North American wolverine, originating from northwestern Alaskato
eastern Manitoba, suggests that only the wolverine population of 1daho differs from the others (Kyle and Strobeck
2001).

Thewolverineisasolitary animal. It resembles a small bear, with the exception of itslong bushy tail, which
measures roughly a quarter of the total body length. Itsfur islong and coarse, the colour varying from medium
brown to amost black. Distinguishing features of the wolverine’ s appearance are a pa e face mask and yellowish
stripes running from the shoulders to the base of thetail. The wolverine may be mistaken for several other
mammalss, such as ayoung bear (Ursus americana), afisher (Martes pennanti), an American porcupine (Erethizon
dorsatum), or a striped skunk (Mephitis mephitis), making it difficult to count and to validate reported sightings. Its
large, powerful jaw allowsit to easily devour the frozen meat of animal carcasses.

The wolverine is mainly a scavenger, which placesit at the top of the food chain. Its survival depends on habitat that
supports abundant food resources, which may include the remains of animalsthat died from predation (e.g., by
wolves, Canis lupus) or other causes.

The size of the wolverine population in Canada is unknown. The species seems to be relatively abundant in British
Columbia, in the Y ukon, and in the western part of the Northwest Territories. The wolverine occurs only
sporadically in the Arctic archipelago (K. Poole, pers. commun.). In northwestern Alberta and a ong the east side of
the Rocky Mountains, the speciesis abundant but declining (Petersen 1997), and it is very rare or absent elsewhere
in the province. The wolverine is considered very rare in Saskatchewan and northwestern Ontario (Dauphiné 1989;
Dawson 2000). Thereis asmall but stable population in Manitoba, and captures appear to have increased in the
central northern part of Manitoba in recent years (1. McKay, pers. commun.). The species does not occur in the
Maritimes. The density of the species decreases from west to east (Dauphiné 1989). Densities decline significantly
east of the Thelon sanctuary, at approximately 103 degrees longitude west, towards Hudson Bay. There are reports
that the wolverine has started to recolonize its historic range (Johnson 1990).

A map showing the distribution and relative abundance of the wolverine in Canada was prepared with information
provided by the provinces and territories in which the species occurs (Figure 1). Although not quantitative in nature,
this exercise made it possible to update information and to make comparisons between jurisdictions on a common
basis. This approach was also applied to two ungul ate species, the caribou (Rangifer tarandus) and the moose (Alces
alces), which are considered to be the wolverine’s main sources of food (see Figures 2 and 3 below).
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The Committee on the Status of Endangered Wildlife in Canada (COSEW!IC) concluded in its 1989 assessment of
the wolverine that there are two populations in Canada: the eastern and western populations, and revised its 1982
status assessment. The Western population, which ranges east from British Columbiato Ontario and north into
Nunavut, the Northwest Territories, and the Y ukon, was designated Special Concern. The Eastern population, which
isrestricted to Quebec and Newfoundland and Labrador, was designated Endangered. At the time, it was considered
that there were very few sightings of wolverinesin eastern Canada and that the status of the population seemed
extremely precarious. COSEWIC confirmed the status of both populations in 2003.

Figurel
Current distribution, confirmed and likely, and relative abundance of wolverines (Gulo gulo) in Canada
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The wolverineis considered afurbearer. However, hunting and trapping of this species have been prohibited since
1950 in Newfoundland and Labrador and since 1981 in Quebec, except in the northern territories referred to in the

James Bay and Northern Quebec Agreement, where these activities are reserved for the beneficiaries of the
agreement.

In June 1989, Quebec passed the Act respecting threatened or vulnerable species (R.S.Q., c.E-12.01). The Act’s
main objectives are to prevent the extinction or extirpation of indigenous wildlife species and to ensure that new
species do not become threatened or vulnerable. It also seeks to promote the recovery of threatened or vulnerable
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populations and their habitats (Gouvernement du Québec 1992). In 1992, the Ministére du Loisir, de la Chasse et de
la Péche published alist of specieslikely to be designated as threatened or vulnerable. The wolverine was included
on thislist because of its limited abundance, the reduction of its historic range, and the species’ decline over the mid
and long terms (ML CP 1992). Conseguently, in March 2000, the wolverine received lega status as a species at risk
in Quebec under the Act respecting threatened or vulnerable species.

In July 2002, the wolverine was listed as endangered under the Province of Newfoundland and Labrador’s
Endangered Species Act.

The Eastern population of wolverine appears on Schedule 2 of the federal Species at Risk Act (SARA). Since the
population’s status was re-assessed by COSEWIC after SARA was written, it may be added to Schedule 1 through a
regulatory amendment. If the Eastern population of wolverine is added to Schedule 1, it will benefit from the
protections afforded by SARA.

3. Status Assessment

3.1 Past and current distribution

Prior to the arrival of Europeans, wolverines were present throughout Labrador and Quebec (Kelsall 1981). The
wolverine's historical distribution appears to have coincided with the distribution of caribou within the taiga
ecoregion of the Canadian Shield (van Zyll de Jong 1972). However, the historical population size is not known. At
the beginning of the 20th century, the geographic range of wolverine was thought to extend to the 66th parallel and
perhaps beyond (de Puyjalon 1900). A 1913 report from the Quebec Ministry of Colonization, Mines and Fisheries
states “|’ espéce abondait par tout le Labrador, surtout dans les parties septentrionales, oul les Inuits le prenaient
jusqu’ au détroit d’ Hudson verslenord (ministére de la Colonisation, des Mines et des Pécheries 1913).”*

The wolverine's North American range has declined considerably over time (Kelsall 1981). According to some
authors (Banfield 1974; van Zyll de Jong 1975; Hash 1987), the decline began between 1840 and 1925. The species
was forced to move north (Hash 1987) and was extirpated from more than half of its historic range (ML CP 1989).
The wolverine was exterminated throughout southern Quebec and the St. Lawrence Valley.

Numerous factors may have contributed to the wolverine’ s decline in Quebec and Labrador in the late 19th century
and the early 20th century. Likely causes of the decline include trapping and hunting during the 19th century,
dwindling caribou herdsin the first half of the 20th century, human encroachment on the animal’s habitat, and
perhaps the reduction in the number of wolves, which help to supply wolverines with carcass remains (ML CP
1992).

It is difficult to establish the current range of this species in Quebec and Labrador (see Figure 1). The wolverine was
thought to be limited mainly to north of the 49th parallel or thereabouts (ML CP 1992); however, recent unconfirmed
sightings suggest that it may occur south of thislimit, particularly in the Saguenay—L ac-Saint-Jean area. In
Labrador, reports of sightings since 1965, which are mostly unconfirmed, suggest that the wolverine may frequent
the entire territory, both the coastal and inland regions. However, wolverines can be very difficult to detect even in
areas where they are firmly established. While wolverines are undoubtedly uncommon, in the absence of a
systematic survey, considerable uncertainty regarding the status of wolverinesin Quebec and Labrador remains.
There are several possible scenarios. For example, an extinct population with small numbers of immigrants from
Ontario, remnant localized populations at densitiestoo low to be viable, or local populations to permit repopulation.

It appears that the species was abundant throughout Labrador, mainly in the north, where it was harvested by the Inuit up to
Hudson Strait (Ministéere de la Colonisation, des Mines et des Pécheries 1913).
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Of the provinces adjacent to Quebec, wolverines seem to inhabit only the northwestern part of Ontario, where they
are found in small numbers (Dauphiné 1989; Dawson 2000). There was likely a small population in the Cape
Henrietta Maria region on the coast of James Bay, in Ontario, but the last reference to its presence dates to the early
1970s (Novak 1975; N. Dawson, pers. commun.). The wolverine populations of Ontario are believed to be isolated
from those of Quebec and Labrador (Kelsall 1981). It is possible, however, that some animals living west of Hudson
Bay travel east of it, as these mustelids are capable of travelling very long distances (Banci 1994). The most recent
reports of wolverine sightings south of James Bay in Ontario near the Quebec border date from the 1950s (S.
Scholten, pers. commun.).

3.2 Population size and trends

Wolverine populations have never been systematically surveyed in Quebec and Labrador, and their actual statusis
unclear. Population size and demographic trends are not known.

It is difficult to make an assessment of the population, asit is certain that wildlife agencies receive reports of only a
fraction of the sightings. Close to 60 sightings were reported from Quebec and Labrador between 1965 and 2004.
With the exception of two capturesin Labrador in 1965 and one capture near Schefferville, Quebec, in 1978
(Dagenais 1988), which was not authenticated, none of the sightings could be validated. At best, they must be
considered as likely sightings. Despite the presence of numerous people over the entire area (wildlife users,
Aboriginal people, workers, scientists, geologists, etc.), very few wolverines have been sighted during the last 20
years. This suggests very low population levels.

The species may occur, although rarely, on the Quebec—L abrador peninsula. Its presence in the areawas last
confirmed previously in 1978.In February 2004, awolverine capture in the wild occurred at Saint-Come, 100 km
north-east of Montréal. This capture adds to the credibility of sightings. The belief that the species was never
particularly abundant (ML CP 1992) appears to be substantiated by the record of pelt salesin Quebec (Table 1). This
isthe only indicator available that covers such along period.

4.  Factors Contributing to the Wolverine's Status

4.1 Biological factors

41.1 Health and malnutrition

Wolverine populations do not seem to be significantly affected by parasites or chronic disease. The most common
cause of poor physical health in individuals is malnutrition (Hatler 1989).

4.1.2 Mortality

Starvation is one of the leading causes of natural mortality, particularly among young and old wolverines (Banci
1994). This was confirmed during studies of wolverines fitted with radio transmitters. Extreme hunger seemsto be
an inherent part of the wolvering' s existence (Hatler 1989).

A second cause of natural mortality is predation. Wolverines occasionally fall prey to wolves, cougars, and black
bears. Eagles may also attack young wolverines (Banci 1994).

Harvesting by humansis athird cause of mortality. It islikely that Aboriginal people harvested wolverines prior to
the arrival of Europeans. European settlers hunted and trapped the species from the early days of their colonization.
However, the number of pelts harvested in Quebec and Labrador was never very high, particularly since the early

1900s, as very few pelts were offered on the market, despite their high value (see Table 1). Hunting and trapping of
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Tablel
Number of wolverine pelts registered on the Quebec” fur market during the seasons of 191919822

Year Number of Pelts® Average price of a pelt on the market* ($)

1919-20 8
1920-21 11
192122 15
1922-23 24
192324 21
1924-25 15
1925-26 8
1926-27 0
1927-28 12
1928-29
1929-30
1930-31
1931-32
1932-33
1933-34
1934-35
1935-36
1936-37
1937-38
1938-39
193940
194041
194142
194243
194344
194445
1946 to 1962-63
196364
196465
196566
196667
1967-68
196869
1969-70
1970-71
1971-72
197273
1973-74
197475
1975-76
197677
197778
1978-79
1979-80
1980-81
198182

=
o

40
40
45
75
60
70
70
96
90
145
190
185
275
200

corowowliRowhrhoNMOrRrRrOrROONORNMNWOWNRNESWwwWwN®

1 No wolverine pelts were registered for Newfoundland and Labrador during this period. Some pelts may have originated from outside the
province of Quebec but were traded in Quebec.

Note that these harvest records span atime period when wolverines were known to be scarce. Trapping records from the 1800s show larger
numbers of pelts being traded.

3 systéme dinformation sur les animaux & fourrure, Ministére de I'Environnement et de la Faune du Québec; cited in Canac-Marquis (1995).
Statistiques sure les fourrures, Ministére du Tourisme, de la Chasse et de la Péche du Québec.

2
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wolverine were banned in 1950 in Newfoundland and Labrador and in 1981 in Quebec (except in the territory
referred to in the James Bay and Northern Quebec Agreement). There have been virtually no accidental catches

since the late 1970s, through trapping effort, particularly in remote areas, is low.

4.1.3 Homerangesand density

The low natural density of wolverines has been reported numerous times in the scientific literature (Kelsall 1981,
Prescott and Richard 1982; Dauphiné 1989; Poole 1991). Dagg and Campbell (1974), citing various authors,
mention that the wolverine is capable of surviving at natural densities so low that it is difficult to establish whether
there is aresident population. Wolverines are neither seen nor captured in the lowlands of the Kenai Peninsulain
Alaska, but a healthy and viable population occupies the adjacent mountainous area (Magoun 1996). Low densities
also make it difficult to quantify the relative importance of limiting factors affecting the species (Kelsall 1981).

The home ranges of wolverines are very large, and male wolverines occupy larger home ranges than do females (see
review in Banci 1999). According to radiotelemetry studies, the average area covered by males during ayear is as
follows: 422 kmZ in Montana (Hornocker and Hash 1981), 238 kmZ in the Y ukon (Banci 1987), 637 km2 (Gardner
1985) and 535 km 2 (Whitman et al. 1986) in south-central Alaska, 666 km2 in Arctic Alaska (Magoun 1985), 1522
km?2 in Idaho (Copeland 1996), and 1005 km? (K rebs and Lewis 2000) and 1366 km?2 (Lofroth 2001) in British
Columbia. The home ranges of adult and young wolverines can overlap, and there can be overlap between the home
ranges of adults of the opposite sex. For example, the home range of a male may overlap occasionally with the home
ranges of 2—6 females (Magoun 1985; Banci 1987). However, adults of the same sex tend to have non-overlapping
or mutually exclusive home ranges.

4.1.4 Reproductiverate

Most researchers who have studied the wolverine consider it to have alow reproductive rate (Hash 1987). In the
Y ukon, only half of the femalesliving in afavourable habitat give birth every year (Banci 1987). Magoun (1985)
estimates that females produce an average of 0.6 young per year. Low reproductive rate and the mortality of the
young contribute to alow rate of recruitment (Hash 1987). For this reason, wolverine populations have difficulty
supporting a high level of harvest (van Zyll de Jong 1975).

4.2 Habitat-related factors

4.2.1 Habitat requirements

Wolverines frequent awide variety of habitats within their range. They are found from the boreal forest to the arctic
tundra (Wilson 1982). In Europe, the general habitat is the forest and the tundra. In North America, the speciesis
thought to be more closely associated with climax-stage coniferous forests and subclimax stands throughout this
biome (Shelford and Olson 1935). In Alaska, the Y ukon, and the Northwest Territories, some populations live
beyond the tree line year-round (Hatler 1989).

The specieslivesin vast tracts of undisturbed wilderness, far from human presence (Hatler 1989; Banci 1994).
Kelsall (1981) maintains that the speciesis a habitat generalist. The use that wolverines make of specific areas
seems related more to the presence of food than to the biophysical characteristics of the habitat (Hatler 1989).
However, studiesin British Columbia suggest that the presence of adequate parturition habitats is a determining
factor for the presence of this species (Lofroth 2001) and illustrate the importance of protected areas in the choice of
parturition sites (Krebs and L ewis 2000).

In North America, wolverines occur in greater densities where the habitat is varied and food is abundant. The
mountainous regions of British Columbia and the Y ukon, because of habitat diversity, seem to be the most
productive environments in Canada for the wolverine (Dauphiné 1989). These are remote areas where large and
small mammals abound and where efficient predators are found (Hash 1987).
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The areas that are likely to be home to wolverine populations in Quebec and Labrador are the northern regions
frequented by the large caribou herds of the George River and the Riviére aux Feuilles. These herds have ranges
covering severa hundred thousand square kilometres. It was estimated in the early 1990s that the total number of
caribou occupying northern Quebec and Labrador approached one million (Couturier et al. 1990). The most recent
survey (summer 2001) indicates that the overall numbers have held, despite the drastic decline in the George River
herd. The decline in the George River herd was compensated for by the growth in the Riviére aux Feuilles herd,
whose numbers have doubled (S. Couturier, pers. commun.). Densities are high, particularly when caribou
congregate in calving areas in the spring (Créte et a. 1990). It islikely that predation by wolves and natural
mortality generate a sufficient quantity of food (caribou carcasses) for wolverines, although no study has tested this
hypothesis. Farther south, afew coniferous forest zones with a high moose (Alces alces) density could also support
wolverine popul ations.

4.2.2 Impact of human activities on habitat

Human activitiesthat likely affect wolverine populations in British Columbiainclude logging and forestry
operations, mining developments, and activities that may significantly alter the winter habitat of ungulates (Hatler
1989). The presence of humans in remote areas may be disruptive to female wolverines with their young, mainly
due to the use of motorized vehicles to chase the animals (Banci 1994).

Given that hunting and trapping of wolverines are prohibited activities in Newfoundland and L abrador and Quebec
(with the exception of the harvesting right granted to beneficiaries of the James Bay and Northern Quebec
Agreement), and given the large home ranges of wolverines, itislikely that only human activities that modify
habitat on alarge scale might affect wolverinesin Quebec and Labrador. These activities include large-scale logging
in the southern portion of the presumed range, which opens the territory and makes it accessible to humans, as well
as hydroelectric development and mining projects. Disturbances and harassment by humans (all-terrain vehicles,
snowmobiles) are threats that need to be considered, and natural disasters such asfires, which seriously disturb the
environment, may be detrimental to wolverine populations.

4.3 Species rolein the ecosystem and interactions with humans

4.3.1 Ecological niche and interspecific competition

Van Zyll de Jong (1975) summarizes the wolvering's role in the ecosystem, maintaining that the wolverine may be
considered a seasonal scavenger at the top of the food chain. This species ecologica niche explainsits rarity within
the animal community, compared with other carnivores such as the wolf and the lynx (Lynx canadensis), which are
efficient hunters. A direct relationship is thought to exist between the biomass of large herbivores, the turnover of
large herbivore populations, and the abundance and distribution of wolverines. Moreover, even under optimal
habitat conditions, wolverine densities are so low that the species’ presence likely has very little impact on other
species (Banci 1994).

In summer, the wolverine is essentially an opportunistic feeder, eating food according to its availability. In winter,
the wolverineis primarily a scavenger, devouring, among other things, animals killed and left by other carnivores,
animal's caught by trappers, and animals that died of natural causes.

The wolverine eats small mammals (squirrels, groundhogs, hares, mice, voles, lemmings, porcupines), beached
marine mammals, birds, and fish (Rausch and Pearson 1972; Magoun 1985; Whitman et al. 1986; Banci 1987; Hash
1987; Y ukon Renewable Resources 1988) and is capable of dislodging small, burrowing mammals. A diet
consisting solely of small mammalswould not allow the wolverine to maintain successful reproduction (Banci
1994). Nevertheless, the arctic ground squirrel (Spermophilus parryii) and the hoary marmot (Marmota caligata)
could be essential food resources for the successful raising of young wolverines in northwestern Alaska and British
Columbia, respectively (Magoun and Copeland 1998; Krebs and Lewis 2000; Lofroth 2001). Over most of the
wolverine's North American range, ungulates represent the mainstay of its diet (Banci 1994), and the availability of
carcasses throughout the year is essential for survival.
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In regions frequented by caribou, a particular dynamic may emerge between the predator (wolf), the prey (caribou),
and the scavenger (wolverine). The wolverine obtains its food from carcasses or remains |eft by the predator; to
some extent, then, the wolverine is dependent on the presence of wolves and other predators for most of its food
(Banci 1994). However, thisis not the case in northwestern Alaska, where numerous caribou die of natural causes
during migration, thereby providing abundant food for wolverines over along period (Magoun 1985). Also, the
wolverineis reported to have killed seven caribou in British Columbia (Lofroth 2001) and is considered capable of
killing semi-domesticated reindeer in Scandinavia (J. Persson, pers. commun.). The wolf may aso become a major
predator of the wolverine, to such an extent that female wolverines avoid places where wolves are abundant,
especialy during the parturition and rearing periods (Magoun and Copeland 1998).

4.3.2 Sociopolitical factors

The wolverine has a reputation for being fierce and aggressive, although its general behaviour is similar to that of
other mustelids (Hash 1987). Some of the wolverine's behaviours have not endeared it to inhabitants of northern
regions (Kelsall 1981). It has the reputation of being athief and atrap plunderer. It may destroy traplines by stealing
the bait and the captured animals. There have been reports of wolverines stealing from and soiling food caches and
occasionally ransacking campsites (MLCP 1989). By claiming that the wolverine was overabundant in the province,
Henri de Puyjalon (1900) led usto believe that the species was considered undesirable.

The wolverine s legendary or mythical value makesit of interest to the general public (Savard 1971). The species
holds an important place in popular imagery in Quebec and Labrador, as reflected by its many nicknames: “ devil
bear,” “skunk-bear,” and “devil beast.”

It iswidely believed that the structure of the wolverine's pelt prevents frost from adhering to it. In reality, frost can
adhere to the guard hairs. What is unusual is that this frost can be swept away easily, and frost accumulation on the
underfur is prevented (Quick 1952). This feature makes the fur appealing for use in making clothing, and wolverine
pelts are used by some Aboriginal people to make coats (Patenaude 1989; Banci 1994).

The average price of awolverine pelt on the Canadian market was about $190 in the early 1980s, $225 in 1985, and
$215 in 1998-99 (Statistics Canada 2000). Despite variable economic conditions during this period, it is a pelt that
has maintained its value.

5.  Recovery Potential

When it comes to the status of the wolverine in Quebec and Newfoundland and Labrador, there are several possible
scenarios. anearly extinct population with small numbers of immigrants from Ontario, remnant localized
populations at densities too low to be viable, or local populations with sufficient to permit repopulation.

In the absence of systematic surveys on the wolverine in Quebec and Labrador, we can only speculate about the
factors that constrain the species’ expansion. The relative paucity of sightingsin eastern Canada suggests that
wolverines are rare here, and that the first scenario is most plausible.

Factors that prevent the species’ expansion are not well understood. It is possible that densities in Quebec and
Labrador are too low for the population to be able to increase in size. The likelihood of males and females
encountering one another during the mating season is quite low. Also, accidental capturesin traps may prevent the
species’ expansion. Wolverines, juvenilesin particular, are vulnerable to trapping when carcasses are used as bait
and when traps are not species selective. In Quebec, wolverines could be captured in killing traps (Conibear type),
leg-hold traps, or snares meant for other animals, such as beaver (Castor canadensis), wolf, or lynx. However,
trapping pressure is mainly felt in southern Quebec, where the wolverineis found only in very small numbers
because of the intensity of human activities. Trapping pressure is low north of the 50th parallel and in beaver
reserves where Aboriginal trappers are active. This situation reduces the likelihood of wolverines being captured
accidentally. In Labrador, accidental captures of wolverines may occur in traps intended for the wolf or the lynx.
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Trapping efforts for both species are limited, however, as close to 80% of traps in Labrador are intended for the
American marten (Martes americana) rather than for wolf or lynx. In the northern regions of the Northwest
Territories and in the Y ukon, wolverines are often chased using a snowmobile, a technique that makes the animals
susceptible to being killed (Kelsall 1981). Other, unrecognized ecological factors may aso constrain wolverine
recovery.

5.1 Habitat availability and quality

In Quebec and L abrador, the wolverine islikely to be found in three biomes: arctic tundra, forested tundra, and
boreal forests.

The arctic tundra extends north of the 58th parallel to the northern tip of the Quebec—L abrador peninsula It is
characterized by the absence of trees and by heaths covered with lichen, mosses, standing or creeping shrubs, and
bare soil and rock outcrops (Créte et al. 1990). Boulders may provide important shelter for wolverines in the tundra
environment (Gardner 1985).

The forested tundra, located roughly between the 55th and 58th parallels, differs from the arctic tundra by the
presence of trees that are scattered or distributed in forested clusters with openings. Dominant species include
tamarack (Larix laricina) and black spruce (Picea mariana). Lichens cover the ground in clearings. Forested tundra
is defined as the longitudinal (or atitudinal in mountainous areas) stretch that is situated north of the boreal forest
and south of the tree line, which constitutes the northern limit (Payette 1983). The forested tundrais divided into the
forested subzone in the south and arborescent subzone in the north (Payette 1983). The presence of stunted treesis a
key identification criterion for this biome (Payette 1983).

Farther south, the wolverine may also inhabit the boreal forest. The northern part of the boreal forest landscapeis
dominated by coniferous stands such as fir stands associated with black spruce and black spruce-moss. Lichens are
abundant in stands of spruce and jack pine (Pinus banksiana). The southern part of the boreal forest is composed of
mixed zones made up of fir forests with stands of white (Betula papyrifera) or yellow birch (B. alleghaniensis) and
stands of yellow birch and fir.

To date, the northern part of the boreal forest, the forested tundra, and the arctic tundra have undergone very few
human-induced changes in Quebec and Labrador, and natural processes remain intact. Fire is the predominant factor
that periodically disrupts the environment: the periodicity of firesis about 100 years north of the boreal forest and
increases northward to several thousands of years in the tundra (Payette et al. 1989). More locally, the George River
caribou herd has substantially affected the tundrain the eastern part of the Quebec—L abrador peninsula over tens of
thousands of square kilometres, through excessive grazing on calving grounds and on the summer range (Morneau
1994; Manseau et al. 1996).

In mid-northern Quebec, the landscape has been altered significantly in the Riviére LaGrande basin. A large area
(10 600 kmz) was flooded in 1978 to create five hydroelectric reservoirs (MLCP 1993). In 1971, the Churchill Falls
hydroelectric project led to the flooding of 5600 km?2 in central Labrador. In 1988 and 1989, fire destroyed 23 000
km?2 of forest in Quebec (Couturier and St-Martin 1990).

South of the 52nd parallel, which is considered the northern limit of the mature forest in Quebec and L abrador,
logging replaces natural disturbances as the main factor for forest turnover. In the boreal forest, some species that
benefit from disturbed environments are favoured by fires and logging operations. Moose and black bear will take
advantage of fires, in contrast with other species such as caribou, which prefer older forests (Créte et al. 1995). The
large cervids on which wolverines likely depend in winter are liable to be found anywhere during the entire time
seguence following a fire or logging in the boreal forest. Moose are generally more abundant than caribou. Tracts of
unaffected forest can also be found in this forest mosaic. The presence of pristine territories far from human
settlements appears favourable for the wolverine, which does not depend on any particular forest cover (Hatler
1989; Krebs and Lewis 2000).
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5.2 Food sources
5.21 Statusof caribou

During its annual migrations, the George River caribou herd is found in the Quebec—L abrador peninsula, between
the 53rd and 59th parallels (Couturier et al. 1990). In 1987, this herd occupied a territory of 675 000 kmZ in the
boreal forest, the forested tundra, and the arctic tundra (Vandal et al. 1989). In 1993, the herd consisted of
approximately 800 000 caribou. Preliminary results of a July 2001 survey indicate that this herd has been reduced to
440 000 animals (S. Couturier, pers. commun.). Despite the scope of the migratory movements of this herd, certain
areas used on a seasonal basis may be limited. The calving grounds are on the plateaus along the George River
(Figure 2). In winter, this herd is found in the transition zone between the forested tundra and the boreal forest, as
well as on the Labrador coast, where densities can exceed 1 individual/km2. On the calvi ng grounds, densities may
reach 20-30 females/km2.

The Riviére aux Feuilles herd is found in the northwestern zone of Quebec between the 53rd and 61st parallels
(Figure 2). The number of caribou was estimated at about 260 000 in 1991 (S. Couturier, pers. commun.). The herd
seemed to be growing at the time, and the individuals were in excellent physical condition (Créte et a. 1993).
During July 2001, caribou numbers were estimated at some 550 000 individuals (S. Couturier, pers. commun.).
Between 1991 and 1993, the herd wintered on aterritory approximately 100 km wide along the northeastern coast of
Hudson Bay, restricted to the south by Payne Lake and to the north by the Povungnituk Mountains (S. Couturier,
pers. commun.).

The annual range of the Torngat Mountains caribou herd is confined to an area north of the Ford River (Quebec)
and occupies most of the peninsula between Ungava Bay and the Labrador Sea north of Nain (Schaefer and Luttich
1998).

Woodland caribou are also present in small densities (0.01-0.03 individuals' km2) in mid-northern Quebec and
Labrador — namely, between the 50th and 55th parallels (Newfoundland—L abrador Wildlife Division, unpubl. data;
Créte et al. 1990). Thetotal population is estimated to be between 6000 and 18 000 individuals (Ferguson and
Gauthier 1992). These small populations are thought to be sedentary.

There are only afew hundred caribou south of the 49th parallel (Créte et al. 1990). On the north shore of the St.
Lawrence River, two populations are well known and identified: that of the parc des Grands Jardins and that of the
Val-d' Or region. Other small isolated groups exist, in particular north of La Sarrein Abitibi and in the
Saguenay—L ac-Saint-Jean area. The annual natural mortality rate is about 10%, which represents roughly 100 000
animals. These deaths can generate an abundance of carcasses for the wolverine.

5.2.2 Status of moose

The moose’ s range covers al of Quebec and Labrador, up to the tree line. Moose numbers seem to be increasing
almost everywhere below the tree line in Labrador. Recent data show that since the implementation of the provincial
moose management plan in 1994, the moose population has generally grown in Quebec. Prior to the 1998 hunting
season, there were an estimated 86 000 moose (Lamontagne and Lefort 2004).

Densities north of the 55th parallel are very low, and surveys have not been conducted (S. Couturier, pers.
commun.). South of the 53rd parallel, moose densities generally decrease eastward (Figure 3). However, they
increase south of the 48th parallel, where the highest densitiesin Quebec (more than 0.37 moose/km?2) are found
(Lamontagne and L efort 2004). These populations are thought to be growing slightly. On the territory between the
50th and 55th parallels and extending from James Bay to Mistassini Lake, the average density is 0.04 moose/kmZ.
The density of moose in the extreme southern and eastern regions of Labrador, below the 54th garallel (Figure 3), is
about 0.01 individuals’kmZ. However, densities increase, ranging from 0.04 to 0.16 moose/km< in the western part
of Labrador and upstream from Melville Lake. The highest densities are found in the valleys of the major rivers of
the forested areas (Newfoundland-L abrador Wildlife Division, unpubl. data).
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Figure2

Distribution of main caribou (Rangifer tarandus) populations in Quebec and L abrador
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Figure3

Distribution and density of moose (Alces alces) in Quebec and Labrador
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5.2.3 Other food sources for wolverines

The wolverineis primarily a scavenger, but it is capable of killing prey on its own. There are about 18 species of
rodents, 2 species of lagomorphs, and 8 species of insectivores in the wolverine' s range in Quebec and Labrador.
Hares, beavers, porcupines, marmots, squirrels, lemmings, and mice may be food sources for the wolverine,
although their relative abundance and importance in the wolverine' s diet are not well understood.

5.3 Biological factorsinfluencing recovery

5.3.1 Reproductive potential

The wolverine s reproductive potentia is considered rather low (Hatler 1989). Females are thought to be sexually
mature at 12 or 15 months of age. However, in the Y ukon, Banci and Harestad (1988) found that only 7.4% of
females had their first litter at this age, compared with 53.3% at the age of 2 years. In this same study, the average
number of fetuses per adult female ranged from 2.8 to 3.4. Litter size in nature is less than 3 (J. Persson, pers.
commun.). Most of the telemetry studies carried out in Scandinavia on wild wolverine indicate that females have
their first litter at 3 years of age or older (J. Persson, pers. commun.). For six females monitored over a 5-year
period, Magoun (1985) observed areproductive rate of 0.69 viable young per female per year. This variable reached
0.89 for four females monitored in Idaho (Copeland 1996). In the Y ukon, the proportion of gestating females or
females having given birth to young for a given year was 74%, which isless than the 88% found in British
Columbia (Banci 1994).

In the Y ukon, 92% of females aged 2 and 53% of females aged 6 were gestating, compared with only 37% of
females older than 6 years of age (Banci 1994). Female productivity, as measured by the corpus luteum count in the
ovaries, increases with age, reaching a maximum between the ages of 6 and 11 years (Banci and Harestad 1988).
Hence, older females are able to produce a greater number of young per litter, but a smaller proportion of these
females reproduce, compared with younger females (Banci 1994).

Juvenile mortality and limited reproductive success are thought to contribute to the wolvering' s rather low
recruitment rate (Hash 1987). No more than four young are born alive per litter (Hatler 1989), and usually less than
three young leave the den (Banci 1994). In Alaska, Magoun (1985) estimated that the average number of young per
litter was 1.75 at the age of 12 weeks.

It seems that the good physical condition of females prior to the implantation of the embryo represents a key factor
for reproductive success. Telemetry studies revealed that births did not necessarily occur every year, but could be
one or more years apart (Magoun 1985; Copeland 1996).

The reproductive potential of the wolverine may be similar to that of the fisher, a mustelid that is relatively abundant
in Quebec and whose size comes close to that of the wolverine. Male and femal e fishers usually reach sexual
maturity at the age of 1 year, but, like the wolverine, female fishers generally have their first litter at age 2. In
captivity, the average number of liveborn young per litter is approximately 2-3 (Y. Garant, pers. commun.). The
theoretical annual growth potential of afisher population is of the order of 2 — namely, the number of fishers could
double annually (Y. Garant, pers. commun.). Although these two species are different, these values provide an idea
of the wolverine s reproductive potential.

5.3.2 Mortality factors

The following sources of mortality were documented during a study using radio transmitters: 48% of deaths were
due to hunting and trapping, 13% were due to famine, 12% were due to predation, and 24% were due to
miscellaneous or unknown causes (see review in Banci 1999).

In Quebec and in Newfoundland and Labrador, where hunting and trapping of wolverines are prohibited, starvation,
particularly linked to the seasonal availability of food, may represent the main mortality factor (Magoun 1985).
Although caribou and moose may serve as afood resource in the territory being studied, this resource may be scarce
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at certain times due to the extent of the migrations of the main caribou herds. Moreover, non-migratory populations
are found only at very low densities. The moose is a non-migratory speciesthat is available year-round, but densities
remain relatively low.

5.3.3 Densities

Wolverine populations are composed of resident individuals with an established home range and transient
individualsin search of aterritory (Hatler 1989). Even under optimal habitat conditions, densities are low compared
with those of other carnivores of similar size (van Zyll de Jong 1975). Densities may fluctuate considerably, not
only between regions but also from one year to the next (Hatler 1989).

Severa studies have made it possible to estimate the natural densities of the wolverine in various regions of North
America

6.0/2000 km?2 northern British Columbia (Krebs and Lewis 2000)
1.2-2.4/1000 km?2 north-central Y ukon (Banci 1987)

1.5-27.0/1000 km?2 south-central Y ukon (Banci 1987)

5.6/1000 km?2 southwestern Y ukon (Banci 1987)

7.2-20.8/1000 km?2 northwestern Alaska (Magoun 1985)

4.8/1000 km2 northeastern British Columbia (Quick 1953)

A more exhaustive list of publications on natural densities of the wolverineis provided by Banci (1999).

Population density cannot be estimated for the wolverines of Quebec and Labrador, asit is probably below the
detectabl e threshold and below the minimal densities observed in North America.

5.34 Captive-rearing and reintroduction potential

Several countries have experimented with and succeeded in rearing wolverines in captivity. Many facilities that have
succeeded in this regard have not described the methods used, so others are unable to benefit from their experience.
At least 24 zoos worldwide have wolverines in captivity, representing atotal of 66 animals (Grov 2000). Some of
the challenges of keeping wolverinesin captivity include their need for large enclosures and their intol erance of
warm temperatures (Patenaude 1989). However, the wolverine is able to reproduce in captivity (Patenaude 1989),
and births in captivity are not uncommon. There have been a few successful casesin nine zoos in North America
and Europe, particularly in Helsinki, Finland, and at Skuane Djurpark in Sweden, where young were born and
reared by their mothersin captivity without complication. In contrast, at the Pedersen breeding facilitiesin
Washington State, where there are more than 30 individuals, mating rarely produces alitter (D. Pedersen, pers.
commun.).

In some situations in might be helpful to acquire gestating females from the wild whose offspring would be born in
captivity. A gestating female that was caught gave birth to three young, although there are several cases where the
females miscarried or killed their offspring (A. Magoun, pers. commun.).

If necessary, wolverines could be obtained from the Y ukon, British Columbia, and the Northwest Territories for
captive breeding in the east. Quebec’s Centre de Conservation de la Biodiversité Boréale has a captive breeding
program in place through the Saint-Félicien Zoo. They have a pair of wolverines from the Y ukon that has adapted
well to the conditions in Quebec. In 2001, alitter produced three young, although only oneindividua is till alive.
Since 2001, six young have been produced from the same female. Working with these animals has resulted in
improved techniques for lowering the mortality rate.

Although captive breeding requires considerable cost and effort to implement, it could be a useful recovery tool if a
reintroduction program is needed and sufficient numbers of wild-caught wolverines cannot be obtained. Animals
obtained by captive breeding would need to be conditioned prior to release to facilitate their success in the wild.
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The reintroduction of the wolverine has never been attempted, and the methodology remains to be devel oped.
However, reintroductions of other endangered species are under way in Canada, and mustelids such as the American
marten and the fisher have been successfully reintroduced in areas. These recovery projects suggest that
augmentation of existing populations, or a reintroduction of wolverines viatranslocation of animals from western
populations, may be an important recovery tool.

54 Recovery Team’sopinion on the possibility of the wolverine srecovery

This Recovery Team believes that the recovery of the Eastern population of the wolverineisfeasible. The team
members are of the opinion that human intervention will be required to re-establish the wolverine in Québec and
Labrador. Despite the substantial growth of caribou herds in northern areas over the last 30 years, the wolverine
population does not seem to have increased. It also seems that the habitat, in the form of large undisturbed expanses,
isavailablein sufficient quantity for wolverine but the factors preventing the expansion of the speciesremain
unknown. Further, sufficient year-round prey from 2 large migratory caribou herds and aresident herd in the
Torngat Mountains, and Ptarmigan, Arctic hare and small mammalsis also available. There have been relatively
few sightings and no captures since the late 1970s (Moisan 1994). Any reintroduction program would be part of a
broader, multifaceted strategy that would include clarifying population status and distribution, a stewardship and
education program working with aboriginal groups, and an evaluation of habitat quality and availability in Quebec
and Labrador, including potential threats and limiting factors, and the devel opment of appropriate monitoring
techniques to evaluate the success of any recovery actions.

Programs to reintroduce other endangered species are underway in Canada and have generated a great deal of public
interest. There have been successful reintroductions of other mustelidsin North America. In the case of the
American marten, examples of successful reintroductions (self-sustaining populations) are numerous, including the
Black Hills region of South Dakota (1980-93), Cypress Hills Provincial Park in Saskatchewan (1986-87), Takhini
River in the Y ukon (1985-86), Haines Junction in the Y ukon (1984-85) (Slough 1994), and afew regionsin
Newfoundland and Labrador. The fisher has aso been reintroduced in natural environments many times (16 cases
between 1955 and 1981). It seems that the procedure can be successful when carried out under favourable
conditions, such as adequate habitat and no harvesting (Proulx et al. 1994).

Despite the potential risks, this Recovery Team considers that it is possible to recover the wolverine in Quebec and
Labrador. At the very least, the implementation of the Recovery Plan should make it possible to avoid the
extirpation of the wolverine from eastern Canada as afirst step to recovery.

6. Recovery Plan

6.1 Goal and objectives

This Recovery Plan aims to establish a self-sustaining wolverine population in Quebec and Labrador. By
self-sustaining population, we mean a viable population capable of sustaining itself without human intervention.

To achieve this goal, we propose the following objectives:

Reach a population of 100 adult wolverines: The proposed population objective must take into account the past
status of the speciesin Quebec and Labrador. Historical data (see Table 1) suggest that the number of wolverines
has aways been low. The current objective is based on the lowest density observed in western North America,
which isroughly 1 wolverine/800 km2 (Banci 1994). It is reasonable to believe that there could be two individuals
on average (one male and one female) per 1000 km< of territory.
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Situations observed elsewhere in Canada support the objective of 100 individuals. The maximum number of
wolverines found on Vancouver Island is 100 (Banci 1994); in northwestern Ontario and in Manitoba, where
habitats are similar to those in Quebec and L abrador, populations have been estimated at 70-100 and 500
individuals, respectively (M. Novak, pers. commun., cited in Dauphiné 1989).

Maintain this population for 10 years: The wolverine population will be considered recovered in Quebec and
Newfoundland and Labrador only if it reaches a minimum of 100 adults and remains stable or increases over a
10-year period. Thisinterval is considered sufficient to allow natural reproduction to take over for the artificia
introduction of animals. This period represents a minimum window in which to observe fluctuations in population
demographics, to identify general trends, and to determine whether the population seems capable of remaining
above acritical threshold. It also corresponds to the wolveringe' s life expectancy, which is about 8-10 yearsin the
wild.

Prevent wolverine losses attributable to human activities: The Recovery Plan provides for the implementation of
measures to prevent the loss of individuals during and after the critical reintroduction period when numbers are still
low and survival is precarious. Recovery measures will have to take into account the probability of animal losses
attributable to human activities, in particular accidental trapping and illegal hunting. The impacts of environmental
changes also need to be documented.

Ensure that sufficient habitat is available to meet the population objective: Successful reintroduction of wolverines
will depend largely on the presence of high-quality habitats. These are large areas that are isolated and mostly
undisturbed and contain abundant food resources. To ensure that quality habitats are available in sufficient quantity,
the Recovery Team will have to underscore the species habitat requirements with the Ministére des Ressources
naturelles, de la faune et des parcs du Québec, which is responsible for the land allocation plan in Quebec.

6.2 Intervention strategy

The overall strategy consists of documenting, planning, and implementing actions leading to a viable wolverine
population.

The strategy requires:

acquiring the necessary knowledge through scientific studies (see 7.1);

implementing a communication plan and a public education program (see 7.2);
implementing a release program involving animal s taken from the wild (see 7.3);
developing and implementing popul ation management and monitoring methods (see 7.4);
implementing habitat protection measures (see 7.5);

periodically assessing and updating the Recovery Plan’s objectives (see 7.6); and
protecting populations and their habitat by drafting and implementing legislation (see 7.7)

These elements of the strategy are described in detail in section 7.

7. Details of the Intervention Strategy

7.1  Acquirethe necessary knowledge through scientific studies

7.1.1 Assessthe population’s status and distribution

The distribution, relative abundance, and status of the wolverine population must be assessed periodically as new
information becomes available. For example, consideration will be given to reported sightings and transactions in
the fur trade, as well as any other sources of information.
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7.1.1.1 Continue acquiring data on reported sightings

Sighting reports are the most basic and affordable tool to collect information on the distribution and relative
abundance of wolverinesin Quebec and Labrador. The gathering of information on sightings will continue. The
flow of information concerning wolverine sightings is established in such away as to ensure that al information can
be compiled for the entire area. The Recovery Team has put in place a structure to collect and process information
on this subject. Persons who are likely to receive sighting data (e.g., scientists, land managers, wildlife officers) are
advised of the implementation of this data collection system and of their role in making it work. Information will be
shared among Recovery Team members and other concerned managers in both jurisdictions. Any other indication of
wolverine presence will be verified.

A proactive approach to data collection could take place and could involve: 1) surveys among Aboriginal
communities, trappers, and wildlife users, as well astechnical and scientific staff working in the field; and
2) information campaigns intended for the general public (newspapers, magazines, brochures, posters, etc.).

7.1.1.2 Sandardize data collection methods

To ensure that the collected data will be processed uniformly, a“sighting report” form is available. Each occurrence
will giveriseto asighting report, and the person who saw the wolverine will be contacted either by telephone or in
person. Thereafter, an analysis protocol will be carried out using strict criteria. Records which are “ confirmed” or
“potential” will be shared between jurisdictions and kept in their respective data management systems. To date,
there are nine sightings that are either “confirmed” or “potential.” Each province will be responsible for producing
and distributing the forms to the individuals responsible for compiling sighting data. These tasks will be performed
when the Recovery Plan isimplemented in order to take full advantage of the accumulation of sightings over time.

7.1.2 Determinethe wolverine' s habitat and food resource needs

According to several authors, the wolverine s habitat is defined more in terms of food resources within vast
wilderness areas than in terms of the biophysical characteristics of the habitat. However, the wolverine needs cover
to escape from predators. As the young are born in winter, an adequate parturition habitat is also necessary to ensure
the protection of young wolverines against inclement weather conditions and predators (Magoun and Copeland
1998).

7.1.2.1 Say up to date with the scientific literature on wolverines inhabiting biomes similar to those of
Quebec-Labrador

Scientific literature will be monitored in order to gather any new information allowing the Recovery Team to
identify the wolvering’ s habitat needs and to estimate the carrying capacity of the areas where wolverines will be
reintroduced.

7.1.2.2 Develop a method to assess the quality of the habitat for the wolverine in Quebec and Labrador

Thiswill enable usto bring together some of the elements required to prepare a map of habitat quality. Using
current knowledge, links will be established between wolverine densities, habitat, and availability and diversity of
food resources. Biophysical data on the environment (e.g., climate and geomorphology) will also be gathered. These
theoretical studies will be carried out with data from western North America. We will also check the information
available on the wolverine among the Aboriginal people of northern Quebec and Newfoundland and Labrador.
Interviews will be carried out with residents to collect data on wolverine ecology (historical and current sites used,
food sources, preferred habitats, limiting factors). We will combine this action with information sessions intended
for northern populations. This operation will be carried out at the start of the Recovery Plan and will assist in the
mapping of potential wolverine habitats.
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7.1.2.3 Produce a map on the quality of the habitat in Quebec and Newfoundland and Labrador

Itisessential to identify areas most likely to be home to wolverines at the present time and to be able to select the
best habitats for the species (e.g., for reintroducing animals). Available information on the spatial and temporal
distribution and density of ungulates (caribou and moose), wolves, and small mammals, as well as on the location
and use of the territory by human populations, snow accumulation, and topography, will be compiled.

We will produce a series of maps summarizing the following information: total ungulate biomass, small mammal
diversity, wolf distribution, and location and use of the territory by human populations. Subsequently, a map
incorporating al of these datawill be produced. Regions of Quebec and Labrador will be ranked based on their
carrying capacity for wolverine.

7.1.3 ldentify theinformation required to assess numbers and the recruitment rate needed to achieve
the abjective

7.1.3.1 Confirmthe population objective

The population objective was established using the best knowledge available to the Recovery Team. Idedlly, this
objective should be confirmed. The use of theoretica models does not seem promising, as the required parameters,
such as hirth rate, survival rate, and rate of increase of wolverine populationsin eastern Canada, are not known.
However, datafrom other populations could be used.

The issue of the minimum viable size of large carnivore populations is currently the focus of scientific research,
particularly for wolf populationsin the United States. Because the wolverine is a scavenger, it is part of a specific
niche. Like other large carnivores such as canids, the natural densities of the wolverine will remain low. Our
recovery objective will be evaluated as new information becomes available on the minimum viable population
reguirements for the wolverine or other similar carnivores.

7.1.3.2 Develop methods to assess population size and trends

Even at the core of the wolverine's range, very low densities prevail: 1-20 individuals per 1000 km2 (Banci 1994).
From a statistical standpoint, the lower the densities, the higher the inaccuracies when estimating numbers. Several
large carnivores share this characteristic because of their position at the top of the food chain. Regardless of the
assessment technique, significant effort will always be required to determine wolverine numbers.

No popul ation estimation method seems to have been universally adopted for wolverine management. However, a
promising technique consists of estimating numbers based on snow track counts along parallel transects by plane or
helicopter. This method was developed in Alaska for surveying wolverine and lynx (Becker 1991) and has been
used successfully on land for the fisher in Quebec (Garant and Créte 1997). A survey of thistype was donein
Ontario in 2001. The use of this technique allowed the development of a coarse evaluation tool for reproduction in
low density populations of wolverine (Magoun, et al., 2003). However, it is expensive, especialy sinceits level of
accuracy has not been established for the wolverine (A. Magoun, pers. commun.). A similar survey could
eventually be undertaken to confirm the presence of wolverine where they are reported or where there are clues that
suggest their presence.

7.1.4 Keep knowledge of wolverine ecology up to date

New information on the wolverine and its ecology will continue to be published. Thisinformation will circulate
among Recovery Team members, who, with the help of a member assigned for this purpose, will have to keep their
knowledge on the species up to date throughout the recovery activities. Contacts will also be established with the
managers of other Canadian jurisdictions. The new data will make it possible to reeva uate the knowledge already
acquired and to adjust, where necessary, the actions undertaken or to be taken. Results from studies on captive
animalswill also be considered. This represents an interesting potential for information that would be difficult to
obtainin the wild.
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7.2 Implement a communication plan and a public education program

7.2.1 Enlist the support of all stakeholdersfor recovery measures
7.2.1.1 Promote awareness

To gain support for recovery efforts and cooperation, it will be necessary to raise awareness among resource users,
Aboriginal people, and local government agencies with respect to Recovery Plan objectives and planned recovery
actions.

7.2.1.2 Develop and implement a communication plan

The general public needs to be informed of the planned recovery measures and actions in order to obtain public
support and cooperation. The communication plans must stress the animal’ s positive aspects: ecological, cultural,
and economic value. As efforts to relocate wolverines most likely will occur in northern areas, significant portions
of the communication plans must be devoted to the residents, especially the various Aboriginal nations in these
regions.

The communication plan will be implemented when the Recovery Plan has been approved by the authorities and
will continue for the duration of the recovery activities. The communication plan will include the following actions:

developing educational material and information;

regularly publishing papers and/or press releases concerning the recovery activities,

organizing information and education sessions, especialy with local communities;

informing resource managers of the implementation of this Recovery Plan;

disseminating information on the Recovery Plan and the progress of work on the Web site of the Société dela
faune et des parcs du Québec and on the Web site of The Wolverine Foundation and other appropriate public
venues.

7.2.1.3 Establish partnerships with departments and agencies involved in public information and education
activities
The implementation of the Recovery Plan will require collaboration with agencies to promote public awareness
about the wolverine's status and recovery and to convey a positive educational message. Organizations such as
Parks Canada Agency, Parcs Québec, and nature interpretation centres (or public and private organi zations that
engage in nature interpretation activities) could be called upon to distribute relevant information within the
framework of their environmenta education activities. The help of Quebec’s Saint-Félicien Zoo and the Salmonier
Nature Park in Newfoundland and Labrador could be enlisted when devel oping an educational program specific to
the wolverine. These facilities could become key centres for distributing information on the species, and public
interest in the wolverine could be stimulated through the presence of live animals.

7.2.1.4 Enlist support and cooperation

The support and cooperation of land users, non-governmental organizations, conservation agencies, community
organizations, Aboriginal communities and organizations, trappers, local governments, and all other authorities
concerned with the survival of the species are integral to the success of the Recovery Plan.

Groupsinvolved in and responsible for wildlife management and land use management will have to be aware of the
impacts of wolverine recovery and understand the merits of the program. The Recovery Team will identify all
national and local agencies likely to be interested and will inform them of the Recovery Plan. An advisory group
will be created to bring together and inform supporters and the main local stakeholders and to monitor the
application of the Recovery Plan. These tasks should be undertaken prior to the implementation of the actions
advocated under the Recovery Plan.
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7.2.1.5 Involve Aboriginal people as partners

Historical sightings and the ecological characteristics of the wolverine suggest that northern Quebec and L abrador
should be examined on apriority basis for the species recovery. The use of the territory in northern Quebec is
subject to an agreement between the Government of Quebec, the Government of Canada, and the resident
Aboriginal communities. Moreover, the northern and central parts of Labrador are subject to land claims
negotiations between the province of Newfoundland and Labrador, the federal government, and Aboriginal groups.

The Recovery Plan will have to be submitted to the Hunting, Fishing and Trapping Coordinating Committee prior to
its implementation in Quebec. Tallymen and trappers will be informed, through their respective associations (e.g.,
Cree Trappers Association), of the Recovery Plan, its objectives, and the recovery measures likely to concern them.
These organizations and their members will be considered key partnersin recovery, and they will be involved in
various ways, such as fieldwork, financial and in-kind contributions, and the monitoring of released animals.

7.2.1.6 Identify funding agencies

The implementation of this Recovery Plan will be costly, and the Recovery Team will begin the search for financial
support early. Agencies and organizations involved in protecting species at risk or in managing and protecting
northern environments will be contacted from the outset.

7.3 Implement arelease program involving animals taken from the wild

The wolverine is thought to have become extremely rare over the years. It is possible that any existing localized
populations occur at densitiestoo low to be viable, or that there is not sufficient emigration to permit repopulation
from nearby Ontario. A systematic survey of the wolverine in Quebec and Labrador could clarify their status and
distribution. In the event that the wolverine is incapable of reestablishing itself in Quebec and Labrador, a
reintroduction of animals from the western population may be necessary to reach the recovery goa. In this case,
wild-caught animals captured in western Canada would be released in Quebec and Labrador at sites selected for this
purpose. All necessary efforts will be made to determine the genetic identity of the wolverines from Quebec and
Labrador before the reintroduction program isinitiated (i.e., before releasing any wild animals captured in western
Canada). If needed and depending on availability, some individuals could be obtained from captive breeding. They
should match the genetic profile needed for release and not be domesticated.

7.3.1 Acquire essential data on wolverine captures and releases
7.3.1.1 Review literature pertaining to the reintroduction of mustelids

Experimental reintroductions of anumber of mustelid species, including the American marten and the fisher, have
been successful in several regions of North America. All available information on the subject will be compiled and
reviewed to support the wolverine reintroduction efforts outlined in this Recovery Plan.

Improving our knowledge and understanding of the wolvering's behaviour during the reintroduction process will
maximize the likelihood of success.

7.3.1.2 Develop and apply wolverine captive breeding techniques

Captive breed wolverines could contribute to the reintroduction. Requirements for captive breeding of wolverines
are not well known. Reproductive successis highly variable. Future studiesinclude nutrition, healthcare, optimal
rearing conditions, triggers for breeding. To increase our chance of success in this respect we should keep close
contact with zoos active in similar programs, seek collaboration or consultation as needed.
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7.3.1.3 Determine the genetic identity of the Quebec and Newfoundland and Labrador wolverines

According to recent hypotheses, there is only one species of wolverinein North America. Every effort will be made
to obtain tissue samples from wolverines in Quebec and Labrador to determine the genetic identity of this
population. We will call on museums, teaching institutions, Aboriginal communities, auction houses, research
centres, and any other sources that can help us establish the genetic profile of the wolverines of Quebec and
Labrador.

7.3.2 Determine how to obtain wild wolverines

The release of wolverinesin the wild will require the procurement of individuals from other provinces or territories.
It may be possible to obtain wolverines from western Canada, from regions where they are abundant and where their
capture is permitted. The collaboration of government agencies will be required.

7.3.2.1 Identify the source population

The Recovery Team will have to identify the most suitable source populations — that is, the ones most likely to be

successfully introduced in Quebec and Newfoundland and Labrador. This aspect can be evaluated by using, among
other things, ecological characteristics, such as the similarity of habitats, climate conditions, and food sources. The

results of studies dealing with the genetics of wolverine populations in North America could influence the choice of
source populations.

7.3.2.2 Establish terms for procuring wolverines with the source jurisdictions

Given that wolverine management is the responsibility of each province or territory, Quebec and Newfoundland and
Labrador will have to approach the appropriate government authorities to solicit collaboration for animal
procurement. In cooperation with the wildlife management officials of the provinces and territories in question, the
terms for the procurement and the transportation of animals from the point of origin to their destination will need to
be established for the duration of the reintroduction program.

7.3.3 Develop arelease program

Developing arelease program for wild individuals is one of the main objectives of this Recovery Plan. Asno
attempt has been made to reintroduce wolverinesinto the wild, it isimportant to carefully plan the operationsin
order to attain the ultimate objectives of a viable wolverine population in Quebec and Labrador. Achieving this
objective depends directly upon the success at the time of the reintroduction. The reintroduction program will
include multiple steps, and a specific calendar of achievementswill be prepared. It will be important to ensure that
released animals are in good health to avoid transmitting diseases and parasites, etc., to local wildlife. A technical
document explaining the various steps will be prepared.

7.3.3.1 Review and adapt techniques for releasing mammals, in particular, mustelids

The reintroduction of animalsin the wild requires an array of technical operations: transporting, restraints, handling
of animals, acclimatizing animals to the new environment, tagging, releasing, monitoring, etc. Several release
projects have been done in the past. However, some of the techniques to be used will require an in-depth review and
will have to be adapted according to the specific needs of the wolverine and the biogeographical context of Quebec
and Labrador. We will pay special attention to devising techniques pertaining to the restraint and transportation of
wolverines, aswell asto the proper period for and frequency of releases.

7.3.3.2 Identify wolverine release sites

The success of the release operations depends on the selection of appropriate release sites. A map of habitat quality
and aliterature review will serve asthe basis for the selection of suitable sites. Siteswill be chosen based on criteria
such as the quality of habitats, the diversity and abundance of available food resources, and the extent and nature of
disturbances. Logistical considerations, such as accessibility, costs, and ease of monitoring, will also be taken into
consideration when developing and applying site selection criteria
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7.3.3.3 Establish release parameters

Reintroductions of wild or captive-bred animalswill be carried out in two phases: an experimental phase and a
release or operational phase. Releases will take place gradually during both phases in order to acclimatize the
individuals. In this procedure, known as a soft release, animals are first kept in alarge enclosure for a short time.
Once released, wolverines continue to be fed for atime to facilitate their adaptation to the new environment.

7.3.3.3.1 Implement experimental releases

An experimental phaseis required, because the reintroduction of wolverines has never been tested, and we do not
know how reintroduced animals will react. We estimate that the experimental phase will last between 2 and 3 years.

The experimental releases involving afew individuals (for example, two males and four females) will be done at a
site chosen for this purpose. Released wolverines will be monitored carefully to determine survival rate and
productivity in the new environment. The best time for releases will be determined.

7.3.3.3.2 Update the release program and techniques

The results of the experimental phase will be used to establish the parameters for the second phase of release
operations. A technical report determining the optimal conditions for releases will be prepared prior to the second
phase.

7.3.3.4 Implement releasesin a natural environment

Release operations will include large-scal e rel eases with the objective of establishing wolverinesin selected sites.
Initially, a 5-year reintroduction plan will be implemented at each site and will include an annual evaluation and an
overall assessment. The number of animals to be released each year will be decided based on such factors as
productivity and mortality rates, home range size, carrying capacity of the environment, and the availability of
wolverines from source populations.

A sufficient number of wolverines will have to be released at each site for viable populations to become established
inthewild. At present, it is not possible to specify the total that will need to be released to reach the objective.
Nevertheless, this Recovery Team suggests that two sexually mature adult males and four sexually mature adult
females should be released at each site every year for 5 years.

The most important aspect of the releasesis to carefully monitor the released animals to eval uate the success of the
operations. An ongoing follow-up will help to determine the number of wolverines needed to attain the population
objective.

7.4  Develop and implement population management and monitoring methods

7.4.1 Develop a monitoring program for released animals
7.4.1.1 Sudy the dispersal of released animals and the range occupied

Telemetry is the best way to study wolverine dispersal, and telemetry studies will have to begin as soon as the first
animals are released. Once wolverines are released into the wild, we will monitor their movements using satellite or
conventional telemetry in order to determine their dispersal patterns and seasonal use of habitats. We will also use
the information gained from telemetry studies to identify the most suitable areas for releasing animals. People living
in or visiting the area could also help to determine the area that is occupied or the area that is potentially suitable for
population expansion, by reporting sightings and conducting surveys of animal tracks.

It isimportant to determine whether animal's establish a home range. The presence of afew individuals of both sexes
in the same sector is necessary for reproduction to occur.
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7.4.1.2 Monitor release populations

We will conduct number counts to determine the survival rate of released animals and to check demographic trends.
An effective census technique will be devel oped. Possible methods might include: following up on incidental
observations, active searches or aeria surveys. Annual population estimates will be provided beginning in the first
year of the releases.

7.4.1.3 Determinethe survival rate of adults and young and population dynamics

The newly established wolverine population must be self-sustaining and able to grow. It is important to evaluate
progress towards the long-term objective for population recovery.

Population dynamics are influenced by rates of birth, mortality, emigration, and immigration. The birth rate can be
measured or estimated by examining the ovaries and genital tract or by monitoring females at parturition sites.
Mortality rates, causes of death, and rates of emigration and immigration can be determined through telemetry
studies.

The survival rate and its level of accuracy can be estimated by regularly locating animals and by determining the
time of death. Using radiotelemetry, we will determine the survivorship of young and adult wolverines. Because
radiotelemetry cannot be used to estimate survivorship between the time of birth and the time that young animals
become self-sufficient, we will also use sightings of females with their young to help estimate survivorship in early
life stages.

The annual survival rate of radio-collared animals and the annual production of young will be incorporated into
simulation models to determine demographic trends for the population.

7.5 Implement habitat protection measures

The wolverine s habitat needs are defined mainly in terms of food availability and the presence of large territories
free from human disturbance.

7.5.1 Consider the wolverine' s needsin land use plans

Large-scale development projects will likely have significant impacts on northern ecosystems, potential habitats for
wolverines, and the conditions necessary for the species’ recovery. Maintaining the wolverine' s habitat, aswell as
the habitat of its main prey, in sufficient number and quality may be hampered by hydroel ectric devel opments,
mining, and logging in the territory. Industrial or military uses of sites frequented by the wolverine or its food
sources may lead to site abandonment by the wolverines.

Agenciesthat are responsible for land use practices (e.g., Ministére des Ressources naturelles de lafaune et des
parcs du Québec, Ministére des Affaires municipales du sport et du loisir, Hydro-Québec, and federal Department of
National Defence) will receive a copy of the Recovery Plan. These agencies will be asked to take the Recovery
Plan’s goal, objectives, and recovery actions into account during their planning processes and in devel opment
projects that will affect the sector targeted by the Recovery Plan. Thiswill be done once the Recovery Team has
identified the most suitable areas for the reintroduction of the species. Northern development projects likely to affect
the ecological conditions of the areas targeted for the release of wolverines will be identified, and the promoters will
be informed.

7.5.2 Consider thewolvering s needsin big game and wolf management plans

To survive in winter, the wolverine depends on animal carcasses and remains |eft by wolves and other predators.
The abundance and diversity of food resources seem to be determining factors for maintaining viable wolverine
populations. Since starvation can be an important mortality factor in wolverine populations, maintaining sufficient
levels of food is a prerequisite for the success of the Recovery Plan.
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7.6  Periodically assess and update the Recovery Plan’s objectives

7.6.1 Follow up on recovery activities and periodically produce a report

Following up on Recovery Plan activities will enable usto assess the various steps and to review the progress made.
In addition, through the publication of periodic reports beginning in the first year of implementation of the plan, we
will be able to inform the other stakeholders of our progress and keep attention focused on this issue.

7.6.2 Collect and analyze data on the biology of wolverine populationsin Quebec and
Newfoundland and Labrador, update status, and prepare a report

Demographic datawill be summarized and analyzed to assess the success of recovery actions. The analysiswill deal
mainly with wolverine movements, annual home ranges, population densities, reproduction, identification of
parturition sites, food, and mortality rates. Results will be presented in areport. This report will serve as areference
for updating the species’ status and for evaluating progress towards the recovery objectives.

7.6.3 Review recovery objectives and assess progress

The new wolverine population will have to be monitored closely to ascertain whether recovery objectives
(demographics) continue to be realistic and whether the status of the species should be reevauated. A population
model such asthe SIMCON software program could be used to determine the extent to which the population
objective had been met. The report (see 7.6.2) will include a critical assessment of the results obtained thus far. It
will be important to make an objective assessment of activities, to identify weaknesses or failures, and to make the
necessary corrections and adjustments.

7.6.4 Update the Recovery Plan

The Recovery Plan will be updated periodically to take into account new knowledge, to compensate for unforeseen
situations, and to reassess the relevance of the proposed actions. The Recovery Plan will be revised every 5 years
and will be based on the results and the effectiveness of the actions taken. Individua or collective tasks could be
modified, and new actions could be proposed to better guide recovery.

7.7  Protect populationsand their habitat by drafting and implementing
legislation

7.7.1 Review legislation and regulations intended to protect wolverine populations

Given their scarcity and endangered status, the wolverines of Quebec and Newfoundland and Labrador must benefit
from appropriate legal protection. It is essential to ensure that released animals and their offspring are adequately
protected. Existing legislation in both provinces should be reviewed and modified as necessary prior to initiating the
reintroduction program.

7.7.2 Grant the wolverine appropriate legal statusin both provinces

The eastern population of wolverine was designated as Endangered by COSEWIC in 1989, and this status was
confirmed in 2003. The wolverine was legally designated as a threatened species by the Quebec government in
2001. Thewolverineis protected in Quebec under the Act respecting threatened or vulnerable species. The
wolverineis protected as an ‘endangered’ species in the Province of Newfoundland and Labrador under the
Province’' s Endangered Species Act. The Act has prohibitions protecting the wolverine and its residence, and
provisions allowing for the protection of its critical habitat.
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7.7.3 Putin place legislation to protect the wolverine and present its advantages to the public

We will invite aboriginal communities to participate in assessing the value of protecting wolverine from any
harvesting in the James Bay and Northern Quebec territories to ensure its survival. The Act respecting hunting and
fishing rightsin the James Bay and New Quebec territories (R.S.Q., c. D-13.1, 1979) has specific provisions for
protecting species at risk.

The Recovery Team will examine the relevance of amending existing laws and regulations in Quebec and
Newfoundland and Labrador to prevent accidental captures of wolverinesin the areasin which the species will be
reintroduced. The non-selectivity of certain trapping devices could be addressed during public information sessions.

7.7.4 Obtain the collaboration of neighbouring provinces for the Recovery Plan

The recovery of the wolverine in Quebec and Newfoundland and Labrador may be promoted by maintaining a
continuous distribution from western to eastern Canada. We will inform the Manitoba and Ontario authorities of the
Recovery Plan and its objectives. If necessary, discussions could be held with the provinces concerned to reconsider
wolverine harvesting on their territory.

8. I mplementation

8.1 Identification of priorities and implementation schedule

The establishment of a self-sustaining wolverine population in Labrador and Quebec is the recovery goal.
Considerable time and effort will be required to achieve this goal.

This Recovery Plan details a multifaceted strategy to meet the recovery god, including the planning and preparation
of arelease program.

Clarifiying wolverine status and developing a reintroduction strategy are crucial components of the Recovery Plan
and form the basis for the first phase of itsimplementation. This present plan presents the priority actions need to be
completed in theinitial phase of implementation. The implementation schedule for recovery actionsisindicated in
Table 2. Thefirst phase of this Recovery Plan represents years 1-5. The second phase represents years 6-10. Some
actions will be undertaken each year on a continuous basis throughout the first phase, while others will be
undertaken in asingle year. Some activitieswill be initiated and/or continued in the second phase of recovery. Once
the first (experimental) phase is completed, the project’ s success will be assessed to prepare for the second phase,
which consists of the release phase (see 7.3.3.4). A glimpse of the actions to be carried out in the operational phase
isprovided in Table 2.

Recovery actions are assigned priority rating from 1 to 3 (Table 2). Priority is the degree of importance of an action
with respect to establishing a viable wolverine population in Quebec and Newfoundland and Labrador. Essential
actions are “Priority 17 ; important actions are “Priority 2”; desirable actions are “ Priority 3.” Recovery actions have
been prioritized taking into account the sequence in which events will take place and their potential impact on the
chances of successfully reintroducing a new popul ation.

The Recovery Plan will berevised every 5 years, at which time achievements, goal's, and objectives will be
reevaluated.
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Table2.
Priority and activity schedule for the implementation of the National Recovery Plan for the wolverine (Gulo gulo)
[Eastern population]

Years
Recovery Year (Phase 1)  (Phase?)
Action Ref. No.  Priority® '04'05'06'07 '08 2009-2013
Acquirethe necessary knowledge through scientific studies 7.1
Assess the population’s status and distribution 7.11
Continue acquiring data on reported sightings 7111 2 X X X X X
Standardize data collection methods 7.1.1.2 2
Determine the wolverine's habitat and food resource needs 712
Stay up to date with the scientific literature on wolverines inhabiting 7.1.2.1 3 X X X
biomes similar to those of Quebec—L abrador
Develop amethod to assess the quality of the habitat for the wolverine  7.1.2.2 1 X
in Quebec and L abrador
Produce a map on the quality of the habitat in Quebec and 7.1.23 1 X
Newfoundland and L abrador
Identify the information required to assess numbers and the recruitment  7.1.3
rate needed to achieve the objective
Confirm the population objective 7131 3 X
Develop methods to assess population size and trends 7.1.3.2 3
K eep the knowledge on wolverine ecology up to date 714 1 X X X X X X
Implement a communication plan and a public education program 7.2
Enlist the support of all stakeholders for recovery measures 721
Promote awareness 7211
Develop and implement a communication plan 7.2.1.2 1 X X X X X X
Establish partnerships with departments and agenciesinvolved in 7.2.1.3 2 X X X X
public information and education activities
Enlist support and cooperation 7214 1 X X X X X X
Involve Aboriginal people as partners 7215 1 X X X X
Identify funding agencies 7216 1 X X X X X X
| mlglement arelease program involving animals taken from the 7.3
wi
Acquire essential data on wolverine captures and releases 731
Review literature pertaining to the reintroduction of mustelids 7.3.1.1 1 X
Develop and apply wolverine captive breeding techniques 7.3.1.2 2 X X X X X X
Determine the genetic identity of the Quebec and Newfoundland and 7.3.1.3 1 X X X X X X
Labrador wolverines
Determine how to obtain wild wolverines 732
Identify the source population 7321 1 X
Establish terms for procuring wolverines with the source jurisdictions  7.3.2.2 1 X X
Develop arelease program for wild individuals 733
Review and adapt techniques for releasing mammals, in particular, 7331 1 X
mustelids
Identify wolverine release sites 7332 1 X
Establish release parameters 7333
Proceed with experimental releases 73331 1 X
Update the release program and techniques 7.3.3.3.2 1 X X
Proceed with releasesin a natural environment 7.3.34 1 X
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Table 2. (continued) Years
Recovery Year (Phase1)> 2009-2013

Action Ref. No. Priority* '04'05'06 '07 '08 (Phase2)

Develop and implement population management and monitoring 74

methods

Develop a monitoring program for released animals 741

Study the dispersal of released animals and the range occupied 7411 1 X X X

Proceed with number counts 74.1.2 3 X

Determine the survival rate of adults and young and population 7.4.1.3 1 X X X

dynamics

Implement habitat protection measures 75

Consider the wolverine's needs in land use plans 75.1 3 X

Consider the wolverine's needs in big game and wolf management 75.2 3

plans

Periodically assess and update the Recovery Plan’s objectives 7.6

Follow up on recovery activities and prepare an annual report 7.6.1 1 X X X

Collect and analyze data on the biology of wolverine populationsin 7.6.2 1 X X X X X X

Quebec and Newfoundland and Labrador, update status, and prepare an

annual report

Review recovery objectives and assess progress 7.6.3 1 X

Update the Recovery Plan 764 1 X

Protect populations and their habitat by drafting and 7.7

implementing legidation

Review legislation and regulations intended to protect wolverine 771

populations

Grant the wolverine appropriate legal statusin both provinces 7.7.2 3 QCNL

Put in place legislation to protect the wolverine and present its 7.7.3 3 X

advantages to the public

Obtain the collaboration of neighbouring provinces for the Recovery 7.7.4 3 X

Plan

! Recovery actions are assigned priority rating as follows: essential actions are “Priority 1”; important actions are “ Priority 2”; desirable
actions are “Priority 3.”

2 QC = Quebec; NL = Newfoundland and L abrador.

8.2 Cost of implementing the Recovery Plan

The costs associated with recovery actions and the roles and responsibilities for implementing recovery actions are
summarized in Table 3. Thetotal cost for both jurisdictions to implement the first phase of the Recovery Plan,
which spans 5 years, is estimated at $518.5K, or approximately $60K per province per year, and 310 person-days.
The release and monitoring stages will be the most costly.

Responsibility for the implementation of recovery actions is designated as either “Lead” or “ Cooperators”
(Table 3). Lead agencies arein charge of carrying out the action, while cooperators are those participating in
implementing recovery efforts.
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Table 3.
Projected costs and responsibilities of implementing the National Recovery Plan for the wolverine (Gulo gulo)
[Eastern population]

Cost Responsibility*
Recovery $  Person
Action Ref. No. (1000s) -days Lead Cooperators
Acquirethe necessary knowledge through scientific studies 7.1
Assess the population's status and distribution 7.1.1
Continue acquiring data on reported sightings 7111 20 QC, NL AG, TA, SFZ,
HFTCC
Standardize data collection methods 7.11.2 5 QC
Determine the wolverine's habitat and food resource needs 7.1.2
Stay up to date with the scientific literature on wolverines 7121 not not QC, NL NT, MB, Univ.
inhabiting biomes similar to those of Quebec-L abrador defined defined
Develop a method to assess the quality of the habitat for the 7.1.2.2 30 QC, NL NT, MB, AG,
wolverine in Quebec and Labrador Univ.
Produce a map on the quality of the habitat in Quebec and 7123 10 QC, NL Univ.
Newfoundland and Labrador
Identify the information required to assess numbers and the 7.1.3
recruitment rate needed to achieve the objective
Confirm the population objective 7131 QC, NL, Univ.
Develop methods to assess population size and trends 7.132 80% QC, NL NT, other
provinces, Univ.
K eep the knowledge on wolverine ecology up to date 7.1.4 25 QC, NL
Implement a communication plan and a public education 7.2
program
Enlist the support of all stakeholders for recovery measures 721
Promote awareness 7211
Develop and implement a communication plan 7.21.2 20 20 QC,NL, SFZ AG
* Develop educational material and information 5 30
* Regularly publish papers and/or press releases concerning 10 20 QC, NL
the recovery activities
 Organize information and education sessions, especially 5 10 AG, TA
with local communities®
* Inform resource managers of the implementation of this 1 S
Recovery Plan*
Establish partnerships with departments and agenciesinvolved 7.2.1.3 10 QC, NL Provincial parks,
in public information and education activities SFZ, SNP
Enlist support and cooperation 7.2.1.4 5 20 QC, NL
Involve Aboriginal people as partners 7215 5 20 QC, NL AG
Identify funding agencies 7.2.16 5 QC, NL
Implement arelease program involving animalstaken from 7.3
thewild
Acquire essential data on wolverine captures and rel eases 7.31
Review literature pertaining to the reintroduction of mustelids ~ 7.3.1.1 30 QC, NL Univ.
Develop and apply wolverine captive breeding techniques 7312 ? ? SFZ
Determine the genetic identity of the Quebec and 7.3.1.3 5 20 QC, NL Univ.
Newfoundland and Labrador wolverines
Determine how to obtain wild wolverines 732
Identify the source population 7.32.1 10 QC, NL NT, MB, YT, SFZ
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Table 3. (continued) Cost Responsibility*
Recovery $  Person

Action Ref. No. (1000s) -days Lead Cooperators

Establish terms for procuring wolverines with the source 7322 55 206 QC, NL NT, MB, YT, SFZ

jurisdictions

Develop arelease program for wild individuals 7.3.3

Review and adapt techniques for releasing mammals, in 7331 20 SFZ, QC, NL Univ.

particular, mustelids

Identify wolverine release sites 7332 20 QC,NL,HFTCC  AG, Univ.

Establish release parameters 7333

Proceed with experimental releases 7.3.33.1 100 QC, NL SFZ, YT, MB, NT

Update the release program and techniques 7.3.3.3.2 10 QC,NL,HFTCC AG, Univ.

Proceed with releases in a natural environment 7334 QC, NL SFZ, YT, MB, NT

Develop and implement population management and 7.4

monitoring methods

Develop a monitoring program for released animals 741

Study the dispersal of released animals and the range occupied  7.4.1.1 200 QC, NL AG, Univ.

Proceed with number counts 7412 QC, NL Univ.

Determine the survival rate of adults and young and population  7.4.1.3 80 QC, NL Univ.

dynamics

Implement habitat protection measures 75

Consider the wolverine's needs in land use plans 75.1 5 QC, NL

Consider the wolverine's needs in big game and wolf 7.5.2 5 QC, NL

management plans

Periodically assess and update the Recovery Plan’s 7.6

objectives

Follow up on recovery activities and prepare an annual report 7.6.1

Collect and analyze data on the biology of wolverine 7.6.2 2 20 QC, NL AG, Univ., NGO

populations in Quebec and Newfoundland and Labrador,
update status, and prepare an annual report

Review recovery objectives and assess progress 7.6.3 10 QC,NL,HFTCC AG, Univ., NGO
Update the Recovery Plan 7.6.4 5 30 QC,NL,HFTCC NGO, Univ., AG
Protect populationsand their habitat by drafting and 7.7

implementing legislation

Review legislation and regulations intended to protect 771

wolverine populations

Grant the wolverine appropriate legal statusin both provinces 7.7.2 35 10 QC, NL HFTCC

Put in place legislation to protect the wolverine and presentits ~ 7.7.3 10 20 QC, NL HFTCC, TA
advantages to the public

Obtain the collaboration of neighbouring provinces for the 7.7.4 10 QC, NL MB, ON

Recovery Plan

1 Acronymsused: AG = Aboriginal group; HFTCC = Hunting, Fishing and Trapping Coordinating Committee; MB = Manitoba; NL =
Newfoundland and Labrador; NGO = Non-governmental organizations, NT = Northwest Territories; ON = Ontario; QC = Quebec; SFZ =
Saint-Félicien Zoo (Quebec); SNP= Salmonier Nature Park (Newfoundland and Labrador); TA = Trappers Association; Univ. = University
(academic ingtitution to be determined); YT = Y ukon.

2 The breakdown of thisamount is as follows: $50K for aircraft, $10K for accommodation, $20K for personnel.

3 Cost includes educational materials, accommodation, and training (for the spokesperson).

4 Includes cost of copying documents, materials for mailing, attendance at meetings, and travel costs (note: travel costs are high in northern
Quebec).

5 Travel.

6 Includes stay in the province, time at capture sites, obtaining animals, health tests and veterinary care, which require a technician in the region.
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Recovery of Nationally Endangered Wildlife

nongovernment organizations, businesses, and private citizens.

In 1988, the Wildlife Ministers' Council of Canada endorsed anew strategy to rescue wildlife species at risk of
extinction and to prevent other species from becoming at risk. Called RENEW (the acronym for Recovery of
Nationally Endangered Wildlife), the strategy brings together al responsible agencies and interested
organizations and individuals to work as ateam for the recovery of wildlife at risk. RENEW focuses on those
species or populations that have been designated as extirpated, endangered, or threatened by the Committee on
the Status of Endangered Wildlife in Canada (COSEWIC). The responsible jurisdictions establish a National
Recovery Team of expertsfor each speciesto produce arecovery plan, which becomes the basis for arecovery
program carried out by the responsible governments in cooperation with aboriginal groups, universities,

RENEW gratefully acknowledges the assistance of the
Canadian Wildlife Service of Environment Canadain

producing this report.
I * I Environment Environnement
Canada Canada

Canadian Wildlife  Service canadien
Service de la faune
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