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Management Plan for the Northern Leopard Frog, Western Boreal/Prairie Populations 2013

PREFACE

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

The Minister of the Environment and the Minister responsible for the Parks Canada Agency are
the competent ministers for the management of the Northern Leopard Frog, Western
Boreal/Prairie Populations and have prepared this management plan as per section 65 of SARA.
It has been prepared in cooperation with the Provinces of Manitoba, Saskatchewan, Alberta and
the Northwest Territories, and Agriculture and Agri-Food Canada.

Success in the conservation of this species depends on the commitment and cooperation of many
different constituencies that will be involved in implementing the directions set out in this plan
and will not be achieved by Environment Canada and the Parks Canada Agency or any other
jurisdiction alone. All Canadians are invited to join in supporting and implementing this plan for
the benefit of the Northern Leopard Frog, Western Boreal/Prairie Populations, and Canadian
society as a whole.

Implementation of this plan is subject to appropriations, priorities, and budgetary constraints of
the participating jurisdictions and organizations.
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EXECUTIVE SUMMARY

The Northern Leopard Frog, Western Boreal/Prairie Populations, is found across the Prairie
Provinces and in the Northwest Territories of Canada. Although it was once widespread and
abundant throughout the Prairie Provinces, many natural and anthropogenic factors are suspected
to have led to dramatic declines in abundance and area of occupancy in the mid 1970s and 1980s.
The species appears to have recovered considerably in Manitoba and continues to persist in
traditional areas in Saskatchewan. Large areas of its historical range in Alberta and the
Northwest Territories are unoccupied, and remaining local populations are isolated due to habitat
fragmentation, such that there is limited potential for recolonization of their former range.
Population size in the Northwest Territories is uncertain.

Northern Leopard Frogs are medium-sized frogs that utilize three types of seasonal habitat:
shallow marshes for breeding, moist uplands for summer foraging, and permanent water bodies
for wintering. Since there is a limited dispersal capability for this species, these habitats must be
available within close proximity to each other and there must be some connectivity between
habitats. The breeding period differs within provinces and the territory, and hatching success is
highly variable due to a number of factors such as failure to develop, physical displacement, low
temperature, parasitism and diseases.

Threats to Northern Leopard Frog Western Boreal/Prairie Populations include drainage and
filling of water bodies, conversion of upland habitat, urbanization, livestock operations,
alteration of water regimes, introduction or increase incidence of disease and parasites, the
increased frequency in drought periods, environmental contaminants, fish stocking, mortality
from road traffic, and commercial harvesting and collecting. These threats vary in extent and
magnitude among jurisdictions where the species occurs.

The objective of this management plan is to maintain and, where feasible, increase the
distribution of the Northern Leopard Frog, Western Boreal/Prairie Populations, by identifying
and reducing or eliminating threats to the species and its habitat where possible. This will be
accomplished through monitoring and assessment of local populations and habitat, habitat
conservation, stewardship, information and outreach, research, and reintroduction of the species
where possible and in habitats that would support it.
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1. COSEWIC* SPECIES ASSESSMENT INFORMATION

Date of Assessment: April 2009

Common Name (population): Northern Leopard Frog, Western Boreal/Prairie Populations
Scientific Name: Lithobates pipiens
COSEWIC Status: Special Concern

Reason for Designation: This species remains widespread but has experienced a considerable
contraction of range and the loss of populations in the past, particularly in the west. This has
been accompanied by increased isolation of remaining populations, which fluctuate widely in
size, with some showing signs of recovery. The species is adversely affected by habitat
conversion, including wetland drainage and eutrophication, game fish introduction, collecting,
pesticide contamination and habitat fragmentation that curtails recolonization and rescue of
declining populations. The species is also susceptible to emerging diseases.

Canadian Occurrence: Northwest Territories, Alberta, Saskatchewan, Manitoba

COSEWIC Status History: Designated Special Concern in April 1998. Status re-examined and
confirmed in November 2002 and in April 20009.

*COSEWIC — Committee on the Status of Endangered Wildlife in Canada

2. SPECIES STATUS INFORMATION

The Northern Leopard Frog (Lithobates pipiens) is globally ranked as G5 and nationally ranked
in Canada as N5, or “very secure or demonstrably secure under current conditions”
(NatureServe, 2011). However, the species has not been ranked higher than S4 (apparently
secure) in the provinces that make up the Western Boreal / Prairie Populations: Manitoba —
apparently secure (S4), Saskatchewan — vulnerable to extirpation (S3), Alberta — imperilled (S2)
and Northwest Territories — not ranked (SNR) (see Appendix A, Table 3).

The Canadian distribution of the species’ Western Boreal / Prairie Populations represents
approximately 15% of the Northern Leopard Frog’s global range (IUCN and NatureServe, 2004;
COSEWIC 2009). The Endangered Species Conservation Council (2011) has ranked the species
as “Secure” in Manitoba, “At Risk” in both Alberta and Saskatchewan, and “May be at Risk” in
the Northwest Territories. The Northern Leopard Frog, Western Boreal/Prairie Populations, was
also listed as Special Concern under the federal Species at Risk Act in 2005. In Alberta, the
species is listed as Threatened under Alberta’s Wildlife Act (Alberta Sustainable Resource
Development [ASRD], 2003), while it has not been listed in Manitoba, Saskatchewan or the
Northwest Territories.
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More eastern populations in Manitoba and adjacent Minnesota appear to have recovered from
past population declines or at least appear to have persisted in a greater area, and populations in
Idaho and Montana, adjacent to prairie Canada, are considered to be declining (see Appendix A,
Table 4).

3. SPECIES INFORMATION

3.1 Species Description

The Northern Leopard Frog is a medium-sized (ca. 60 to 110 mm snout-vent length), semi-
terrestrial frog characterized by long hind legs, which are extensively webbed and are adapted
for jumping and swimming (Kendell, 2002b; Russell and Bauer, 2000). The body has very
conspicuous, dark dorsal spots bordered with light coloured rings. The underside is white and
there are two distinct, light coloured dorsolateral folds extending along the sides of the back.
The dorsal background colour is predominantly green, but can be brown or a combination of
both, and there is a rare yellow form. Males develop dark, swollen nuptial pads on the innermost
fingers during the breeding season.

3.2 Populations and Distribution
Distribution

The Northern Leopard Frog has a wide distribution in North America (Figure 1). In the United
States, it ranges from Montana south into Arizona and New Mexico, northeast into Nebraska,
east through West Virginia and north into Maine. There are isolated observations and areas of
extirpation within the western States. In Canada, it occurs in all of the provinces and in the
Northwest Territories (Figure 1). Previously, three designatable units have been defined for the
Northern Leopard Frog in Canada (COSEWIC, 2000; Seburn and Seburn 1998; COSEWIC,
2009), with the local populations in western Manitoba, Saskatchewan, Alberta and the Northwest
Territories included in the Prairie /Western Boreal designatable unit. Recent genetic
investigations (Hoffman and Blouin, 2004a, 2004b; Fulton et al., 2007; Wilson et al., 2008) have
demonstrated no significant differences in genetic composition in the Prairie and Western Boreal
Populations that would justify any partitioning of this designatable unit. The current COSEWIC
(2009) designation of Western Boreal / Prairie Populations is the new name for the local
populations found in: Alberta, Saskatchewan, western Manitoba and the Northwest Territories.



Management Plan for the Northern Leopard Frog, Western Boreal/Prairie Populations

2013

Northern Leopard Frog
(Lithobates pipiens)

Range and Distribution
Canada and
United States

Western Boreal/Prairie Populations,

Rivers

- Lakes

Northern Leopard Frog Distribution

Northern Leopard Frog Distribution,

Western Boreal/Prairie Populations

North American Equidistant Conic
1:20,599,620

] 200 400 800
T S—
Kilometers

© 2011, Her Majesty the Queen in Right of Canada

Figure 1. Global distribution of the Northern Leopard Frog, including the Prairie /Western Boreal.
Question marks represent uncertainties.

Canadian Distribution

The Northern Leopard Frog, Western Boreal/Prairie Populations, is found in Manitoba,

Saskatchewan, Alberta, and the Northwest Territories. The extent of the Western Boreal / Prairie
Populations covers approximately 35% of the species’ total range in Canada (COSEWIC, 2009).

In Alberta, the Northern Leopard Frog historically occurred throughout the province south of

55°N latitude and in the province’s northeastern corner (Alberta Northern Leopard

Frog Recovery Team [ANLFRT], 2005), west to the foothills and lower eastern slopes of the

Rocky Mountains. However, many records in the more central and northern areas are

questionable, and the species may not have occurred with any frequency in areas north of
Edmonton except within the shield regions. In the 1970s, the Northern Leopard Frog was
extirpated from most of central Alberta and the area of occupancy was greatly reduced in

southern Alberta (Roberts, 1992; Seburn, 1992b; Wagner, 1997). It is now mainly associated
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with major river drainages and areas of intact native habitat in the southeastern portion of the
province (see ANLFRT, 2005 for a detailed map). Local populations appear to have been
extirpated in the North Saskatchewan River and Sounding Creek watersheds of Alberta. There
are also isolated local populations in the Lake Athabasca and Slave River drainages in
northeastern Alberta (Kendell et al., 2007). Several reintroductions have been attempted in the
past to reestablish the Northern Leopard Frog in select areas of the province. A self-sustaining
local population has been established near Magrath, AB (Kendell and Prescott, 2007), and
several other reintroduction sites are showing initial signs of success (D. Prescott, pers. comm.,
2011).

In Saskatchewan, the species was found throughout the province except within the more
northeastern regions (Secoy, 1987), although there is very little information to determine extent
of occurrence and area of occupancy in the boreal forest regions. It has been reported in the
vicinity of Lake Athabasca, SK (Secoy, 1987) in an area between Black and Bompas Lakes, east
of Athabasca Lake (Heard, 1985). Most known local populations in Saskatchewan are associated
with major river drainages, including the North Saskatchewan, South Saskatchewan,
Qu’Appelle, Frenchman, and Souris Rivers. It is apparent that there were also die-offs in the
early to mid-1970s (Seburn, 1992a; Didiuk, 1997).

In Manitoba, the Northern Leopard Frog, Western Boreal/Prairie Populations, was historically
widespread both west and south of Lake Winnipeg (Preston, 1982), reaching as far north as
Southern Indian Lake. It was particularly abundant in marshes along the southern shores of
southern lakes such as Lake Winnipeg and Lake Manitoba (Eddy, 1976). The Manitoba range of
the species contracted significantly following extensive die-offs in 1975 and 1976 (Koonz,
1992). Local populations appear to have increased considerably in the last thirty years. However,
there is little information to confirm the degree of recovery in size of the local populations and
their area of occupancy (W. Watkins, pers. comm., 2009).

The species was first reported from the Northwest Territories near Fort Smith in 1901 (Fournier,
1997). Traditional and local community knowledge identified previously occupied areas and that
Northern Leopard Frogs were an important bait species used in fishing and other hunting
activities. The range appears to include the regions of the Slave and Taltson Rivers and used to
go as far north as the Slave River delta (Seburn and Seburn, 1998; Government of the NWT
unpublished data).

Canadian Populations

There is no information on the abundance of the Western Boreal / Prairie Populations of the
Northern Leopard Frog in Canada. The most intensive assessments have occurred in Alberta,
where standard amphibian search methods have been applied throughout the province during
several surveys (e.g. Kendell, 2002b; Kendell et al., 2007). These surveys have included
assessments of historical sites and new sites. The most recent province-wide survey conducted in
2005 indicated that local populations in Alberta were not detected at more than half of the sites
where the species once occurred, and that numerous sites which had supported Northern Leopard
Frogs within the previous 15 years were now devoid of them (Kendell et al., 2007). The species
is no longer found in the Battle River, North Saskatchewan River and Sounding Creek basins of
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Alberta, although it historically occupied these locations. The remaining local populations in the
province are fragmented. Dramatic declines in extent of occurrence and number of local
populations in Alberta have led to reintroduction projects at the Raven River near Caroline, in
the Pine Lake region of central Alberta near Magrath, on the North Saskatchewan River near
Rocky Mountain House and near Red Deer (ANLFRT, 2005; Kendell and Prescott, 2007), in
Waterton Lakes National Park (Boutin and Smith, 2008; Smith and Hewitt, 2007), and several
provincial parks in the southern part of the province. Following the release near Magrath, AB in
2002, young of year Northern Leopard Frogs were observed in July 2005 and 2006. A self-
sustaining population has been established at this location where eggs are now being used as a
source for other reintroductions. There are indications of successful reproduction of Northern
Leopard Frogs at several other reintroduction sites, and a full assessment of the success and
feasibility of the reintroduction program will continue for the next several years (D. Prescott,
pers. comm., 2011)

Monitoring of the species is limited in Saskatchewan. There is no information available to
determine the degree to which the die-off of the mid-1970s affected the size of local populations
and the extent recovery since that time (Didiuk, 1997; Seburn, 1992a; Weller, et al. 1994).

The Northern Leopard Frog, Western Boreal/Prairie Populations, is not monitored in Manitoba.
Historically, this species was harvested commercially which provided an indication of local
population size. However, local population size estimates must be interpreted with caution
because market demand and harvest activity confound interpretation of statistics. Nevertheless,
the harvest data provided a means of documenting the species’ declines of the mid-1970s when
supply and demand remained constant and harvest was greatly reduced. Following an apparent
recovery in the 1980s, local populations have increased in areas that were formerly decimated
and harvest levels have increased reflecting recovery to some degree (COSEWIC, 2009).

Historical observations were reexamined, and observations and monitoring of the Northern
Leopard Frog was reinitiated in the Northwest Territories following the listing of the species on
Schedule 1 of the federal SARA in 2005 (Schock, 2009). After 1994, the next confirmed
observation was in 2007 (Rob Gau pers. comm., 2011). There are ongoing monitoring efforts for
Northern Leopard Frogs through environmental monitoring due to hydroelectric projects within
the range of Northern Leopard Frogs in the Northwest Territories. There are also active
government studies collecting information about the location and numbers of all amphibians in
the Northwest Territories as well as providing information on the potential presence of disease
and infections (Rob Gau pers. comm., 2011). However, local population abundance and trends
are not yet available for this region.

3.3 Needs of the Northern Leopard Frog
3.3.1 Habitat and biological needs
The Northern Leopard Frog is a semi-aquatic species, utilizing both aquatic and terrestrial

environments. Three habitat types are required by the species for breeding, foraging and
overwintering (ANLFRT, 2005). Since there is a limited dispersal capability for this species,
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these habitats must be available within close proximity to each other (Pope et al., 2000) and there
must be some connectivity between habitats.

During the winter, Northern Leopard Frogs hibernate in water bodies which do not completely
freeze solid, are cold (ca. <4 °C) and are well oxygenated (7-10 ppm) (Hine et al., 1981,

Nace et al., 1996). These water bodies are typically associated with deeper, permanent water
bodies including ponds and lakes, rivers and streams, and springs. Different water bodies are
usually used for breeding and overwintering activities (Souder, 2000).

From winter sites, adult frogs travel up to 1.6 km to breed from April to June (Eddy, 1976;

Hine et al., 1981; Kendall 2002a; Souder, 2000) in the shallow, warm waters of a variety of
wetlands including marshes, springs, flooded ditches, dugouts, borrow pits, beaver ponds,
margins of lakes, and slow-moving waters of streams and rivers (Cook, 1984; Hine et al., 1981;
Merrell, 1977; Seburn and Seburn, 1998). Optimal wetlands have some degree of permanence,
are generally non-acidic (pH of 6.5-8.5; Nace et al., 1996) and contain no predatory fish (Merrell
and Rodell, 1968). Emergent vegetation is important for protective cover and is used as a
substrate to attach egg masses (Hine et al., 1981; Merrill, 1977). Water temperature may be
important in affecting hatching success and developments of tadpoles (Wershler, 1991).

After breeding, adults and sub-adults may disperse up to 8 km from breeding ponds (Dole, 1971;
Seburn et al., 1997) to forage in the summer in riparian or upland habitats. These areas are moist
habitats including meadows, pastures, scrublands, riparian corridors, and drainage or irrigation
ditches (Hine et al., 1981; Merrell, 1977; Wershler, 1991). Northern Leopard Frogs usually do
not utilize areas that are heavily wooded (Merrell, 1977) but in some regions they may utilize
forest cover (e.g. Seburn, 1994). The species also avoids area of very sparse vegetation such as
heavily grazed pastures or cultivated fields (Dole, 1971; Hine et al., 1981; Merrell, 1977). The
return to overwintering sites begins in late summer or early fall (COSEWIC, 2009).

3.3.2 Limiting factors

The Northern Leopard Frog requires three distinct habitat types for its seasonal activities:
shallow marshes for reproduction, moist uplands for summer foraging and dispersal and
permanent water bodies for overwintering. All three of these habitat types must co-exist and be
in close proximity to allow use and seasonal access.

Prolonged periods of drought may occur in portions of the Northern Leopoard Frog’s range, and
can result in greatly reduced recruitment and possibly, local extirpations. This would exacerbate
current vulnerability of this species to habitat fragmentation and isolation arising from past
declines and reduction in distribution.

The Northern Leopard Frog completes its reproductive phase in wetlands where, like other
amphibians, it is particularly vulnerable to pathogens which may be present, or be introduced by
natural means (e.g. other wildlife or current) or human activity (e.g. fish stocking, aquatic
recreation, etc).
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4. THREATS
4.1 Threat Assessment

Table 1: Threat assessment table

Threat Level of Extent Occurrence | Frequency Severity2 Causal

Concern® Certainty3

Habitat Loss or Degradation

Drainage and High Widespread | Current Continuous | High High
filling of water

bodies

Conversion of High Widespread | Current Continuous | High High
upland habitat

Urbanization/ Medium Local Current Continuous | Medium Medium
Industrialization

Livestock Medium Local Current Frequent Medium Medium
operations

Alteration of water | Medium Local Current Frequent Medium Medium
regimes

Changes in Ecological Dynamics and Natural Processes

Introduction or Medium Widespread | Current Unknown Medium/High | High
increased incidence

of disease and

parasites

Climate and Natural Disasters

Increased Medium Widespread | Current/Antic | Recurrent Medium/High | Medium/Low
frequency of ipated

drought periods

Pollution

Environmental Medium Widespread | Current/Antic | Seasonal Medium Medium
Contaminants ipated

Exotic, Invasive or Introduced Species

Fish stocking | Low | Local | Current | Seasonal Low/Medium | Medium
Accidental Mortalit

Mortality from road | Low Local Current Recurrent Low Low
traffic

Biological Resource Use

Commercial Low Local Current Recurrent Low Low
Harvesting and

Collecting

I Level of Concern: signifies that managing the threat is of (high, medium or low) concern for the management of
the species, consistent with the management objectives. This criterion considers the assessment of all the
information in the table.

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

® Causal certainty: reflects the degree of evidence that is known for the threat (High: available evidence strongly
links the threat to stresses on population viability; Medium: there is a correlation between the threat and population
viability e.g. expert opinion; Low: the threat is assumed or plausible).
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4.2 Description of Threats
Threats are listed in order of decreasing level of concern.
Drainage and Filling of Water Bodies

Among other causes of decline, it is suspected that Northern Leopard Frog populations may have
disappeared or been reduced from many regions of North America due to habitat loss,
degradation, and fragmentation (Koch et al., 1996; Lannoo et al., 1994). Because this species
requires the presence of three distinct habitat types in close proximity to one another for
breeding, summer foraging, and wintering, Northern Leopard Frogs are particularly vulnerable to
habitat loss and degradation (Pope et al., 2000). In southern Alberta, drainage of wetlands for
agricultural use has been extensive. An estimated 60% of wetland basins and 80% of wetland
margins, in the prairies and parkland regions of Alberta were impacted by agricultural activities
in the 1980s (Turner et al., 1987). A similar situation has been observed in Manitoba where as
little as 30 percent of the original wetlands remain in many regions as a result of drainage and in-
filling for agriculture (Manitoba Eco-Network, 2009). Manitoba has lost 4305 acres of wetland
habitat within the last year (CPAWS, 2011). In Saskatchewan, there is continual wetland
drainage, and pipeline and highway construction which reduce suitable habitat for Northern
Leopard Frogs (J. Pepper, pers. comm., in COSEWIC 2009). The filling and drainage of water
bodies is not as common in the Northwest Territories as in the Prairies. (D. Schock, pers. comm.,
2011).

Conversion of Upland Habitat

Various human land-use activities (e.g. cultivation, highways) fragment Northern Leopard Frog
habitat and result in fewer and smaller areas of suitable habitat separated by increasingly large
areas of unsuitable habitat. Modification of upland habitat to benefit other wildlife may also be
detrimental to Northern Leopard Frogs depending upon the nature of modification. Since the
species migrates among a variety of habitats during their seasonal activities (Pope et al., 2000),
conversion of upland habitat can act as a barrier to migration resulting in local population
extinctions. Dispersal of individuals among local populations is interrupted (Pope et al., 2000),
which compromises the species’ persistence in fragmented locations. The growth of many
amphibians after metamorphosis is lower in degraded habitats (Adama and Beaucher, 2006;
Gray and Smith, 2005), which can affect subsequent survival and reproductive performance.
Populations can be subject to local extirpations from environmental or natural factors, but can be
re-colonized through dispersal of individuals among local populations (Hanski and Gilpin, 1991;
Hanski, 1998). Increasing habitat loss and fragmentation as a result of conversion of upland
habitat increases the isolation among local populations, which may reduce or prevent individuals
from dispersing and re-colonizing habitats. Extensive tracts of unsuitable habitat (e.g. cropland)
currently separate many existing local populations. In the long term, this may also result in
extirpations of local populations due to reduced dispersal and gene flow.
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Urbanization/Industrialization

Habitat loss and alterations as a result of urbanization or industrial development reduce
availability and suitability of summer foraging, breeding and overwintering habitats for Northern
Leopard Frog Western Boreal/Prairie Populations.

In southern portions of the Prairies, the expansion of urban centers due to the agglomeration of
the human population has resulted in the loss and degradation of adjacent lands. For instance,
Okotoks and Strathmore in southern Alberta have had a population growth rate of approximately
40% between 1996 and 2001 (Canadian Prairie Partners in Flight, 2004). Johnson et al. (2011)
have found that occupancy of wetlands by Northern Leopard Frogs in Colorado was negatively
associated with urbanization. Similarly, frog species richness in aquatic habitats located in areas
of high human population densities was found to be lower than in less disturbed areas with
higher vegetation cover (Hamer and Parris, 2011). Wetlands in urbanized areas are more isolated
and have less vegetation cover (Smallbone et al., 2011), thus reducing the habitat suitability and
connectivity between the species’ required habitats and local populations.

Resource exploration and extraction may also affect aquifers through degradation of the
species’habitat such as the removal of surface and ground water (ANLFRT, 2005) which may
accelerate the drying of breeding habitats and lower water levels in wintering habitats to the
point where winterkill is more likely to occur, especially when exacerbated by drought
conditions.

Livestock Operations

Excessive numbers of grazing cattle and other livestock can damage Northern Leopard Frog
breeding, foraging and overwintering habitats on the prairies (e.g. Wershler, 1991). Of particular
concern is the concentration of grazing in riparian areas where livestock may trample and reduce
moist upland vegetation cover, reduce shoreline emergent vegetation cover, disturb egg masses
and affect water quality from stream bank erosion resulting in increased nutrients into the water
bodies. Habitat in the form of dugouts, stock ponds, natural permanent wetland basins and river
and streams can also be affected by excessive stocking rates. Shmutzer et al. (2008) found that
water quality, amphibian diversity and tadpole abundance were lower in wetlands used by cattle
compared to wetlands not accessed by cattle. Conversely, appropriate levels of livestock grazing
can improve riparian habitat by reducing density of vegetation that may impact dispersal and
foraging abilities of the Northern Leopard Frog (e.g. Waye and Cooper, 2001).

Alteration of Water Regimes

Water projects that either alter or stabilize water levels to enhance industrial, agricultural,
residential or recreational features of the landscape, or that alter habitat to accommodate the
needs of other species (e.g. fish and waterfowl management) can negatively affect the Northern
Leopard Frog (e.g. Wershler, 1991).
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Increasing water levels (flooding) during the breeding season can create strong currents which
are not conducive to successful breeding or egg-laying, or dislodge egg masses attached to
emergent shoreline vegetation. Lowering of water levels can reduce the time period of surface
water retention which can result in mortality of tadpoles. Altering water regimes can also result
in negative changes in water temperature and oxygen levels. Water extraction for oil and gas
production, for crop irrigation, and other land-use activities, may affect aquifers and reduce
water levels, leading to unsuitable water levels in breeding ponds or freezing of water in
overwintering ponds used by Northern Leopard Frogs.

Creation of new water bodies through damming of streams (e.g. for cattle watering or flood
protection) can produce new overwintering and breeding habitat and can provide new habitats in
some regions (e.g. some irrigation canals and associated reservoirs). However, subsequent water
regime management may eliminate use for overwintering and breeding (e.g. winter draw-down
for flood protection) and land use activities adjacent to water projects may not be conducive to
summer foraging by Northern Leopard Frogs (e.g. maintenance of extremely low vegetation
cover). Appropriate stewardship of aquatic and terrestrial habitats associated with water projects
can produce and maintain seasonal habitat for Northern Leopard Frogs.

Introduction or Increased Incidence of Disease and Parasites

Many factors are suspected to have contributed to the die-offs of Northern Leopard Frogs in
prairie Canada in the mid-1970s, and disease(s) is thought to be one of them (ANLFRT 2005).
Disease outbreaks have historically occurred in amphibian populations and it can be expected
that they will continue to occur locally, and may over time, occur at a broader scale.

Die-offs of Northern Leopard Frogs have occurred due to Ranavirus in southern Ontario (Greer
et al., 2005) and in southeastern Saskatchewan (Schock and Bollinger, 2005). Ranavirus has
been found in Northern Leopard Frogs at a few sites in Alberta but it is considered to be
uncommon (D. Prescott, pers. comm., 2009). The presence of Ranavirus in other amphibians has
been confirmed in the Northwest Territories (Schock 2009; Schock et al. 2009) which suggests
that this pathogen could also affect Northern Leopard Frogs. Chytrid Fungus is commonly found
in all species of amphibians, including Northern Leopard Frogs, through most areas of Alberta.
However, no evidence of Northern Leopard Frog mortality caused by Chytrid Fungus has been
observed (D. Prescott, pers. comm. 2011). Chytrid Fungus has also been found in Northern
Leopard Frogs collected from Manitoba for research purposes. Monitoring of the Chytrid Fungus
and its incidence in the Northwest Territories is currently being assessed (R. Gau, pers. comm,
2011). Red leg syndrome has been suggested as a potential cause of the Northern Leopard Frogs
die-offs that occurred during the late 1970s in Alberta (Roberts, 1992) and Manitoba (Koonz,
1992). Red leg syndrome also known as red leg disease or bacterial dermatosepticemia is a
bacterial infection of amphibians’ bloodstream associated with skin redness and can be caused
by a number of bacteria. Reports of red leg disease predating the mid-1990s should be viewed
with caution as this disease was overdiagnosed and often misdiagnosed prior to this date. For
example, red leg disease was often systematically attributed to the bacteria Aeromonas
hydrophila but may be caused by other bacteria (Densmore and Green 2007). Therefore, red leg
disease reports of Roberts (1992) in Alberta and Koonz (1992) in Manitoba are uncertain.
Common water mould disease, caused by the fungi Saprolegnia ferax and S. parasitica, is not
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known to occur in Alberta, but S. ferax is a common fish pathogen and the introduction of fish
may result in its establishment if it is not already present (Kiesecher et al. 2001; Alberta
Sustainable Resource Development, 2003). Saprolegnia can infect egg masses and tadpoles of
amphibians, and reduce productivity (Densmore and Green 2007). Although, Saprolegnia is
widespread in aquatic environments (Densmore and Green 2007), much research is needed on
this fungi (R. Gau, pers. comm., 2011). Infection by the Trematode Cyst Ribeiroia ondatrae is
suspected in Alberta’s Northern Leopard Frogs (K. Kendell, pers. comm., in COSEWIC 2009).

Transmission of bacterial, fungal and viral diseases among local populations of Northern
Leopard Frog can arise from the use of bait fish, transport of vessels among water bodies, and
introduction of fish populations to new water bodies.

Increasing ultraviolet (UV) radiation from a thinning ozone layer has also been associated with
declines of amphibians, partly due to a reduction of resistance to diseases and pathogens
(Blaustein et al., 1994). Northern Leopard Frogs lay eggs near the water surface which may
increase their susceptibility to UV radiation as UV radiation is greatly attenuated with water
depth.

Increased Frequency of Drought Periods

Drought can affect Northern Leopard Frogs (Corn and Fogleman, 1984; Koch et al., 1996;
Merrell, 1977) when suitable habitats are lost which may result in extirpation of local
populations. Drying of breeding habitat, and reduced depth of water bodies used for
overwintering leading to freezing or low oxygen levels, can reduce or eliminate local populations
during successive years of drought. Drought conditions were believed to be associated with a
decline in amphibians in southern Alberta in the 1930s (Fowler, 1935). Thus, climate has likely
contributed to declines in the size of the Northern Leopard Frog, Western Boreal/Prairie
Populations, but it is unlikely to be the only factor. Increased irrigation due to drought in some
areas of the prairies may result in a low water table (Seburn, 1992a).

The impacts of predicted future climate conditions upon Northern Leopard Frogs and other
amphibians have not been adequately assessed to understand how changes (increases and
decreases) of seasonal average temperatures and average precipitation will affect different life
history stages.

Environmental Contaminants

Amphibians, including the Northern Leopard Frog, are sensitive to environmental contaminants
(e.g. Bishop, 1992) resulting from anthropogenic activities such agricultural and industrial
operations. The presence of gills in early life stages and skin permeability of amphibians makes
them particularly sensitive to environmental contaminants (Henry 2000) which can impact their
survival, metamorphosis and behaviour (Leconfort et al. 1998).

Surface water run-off from agricultural lands can increase the extent and concentration of algal

blooms and reduce water oxygen concentration, which in turn can decrease survival and growth
of Northern Leopard Frog tadpoles (Kiesecker, 2002; Ouellet et al., 1997). Nitrate concentrations
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in surface water run-off, arising from fertilizers applied to crops in southern Ontario, were
reported to be high enough to cause deformities and mortality in amphibians (Hecnar 1995;
Rouse et al. 1999). Wastes from livestock affect water quality by increasing nutrient levels and
lowering oxygen levels (ASRD, 2003). Pesticides introduced to breeding wetlands may reduce
invertebrates and algae used for food, may decrease hatching success and tadpole growth rates,
and cause mortality in tadpoles. Hatching success of amphibian eggs was negatively related to
concentrations of several pesticides, particularly atrazine, endosulfan and chlorpyrifos, in
wetlands located in orchards sprayed with pesticides and in nearby reference site wetlands in
British Columbia (Bishop et al., 2010). However, the relevance of these results to the Northern
Leopard Frog, Western Boreal/Prairie Populations is uncertain because the types of pesticides
found in wetlands in the range of these populations differ from those reported in the above study.
Moreover, concentrations of most pesticides reported in prairie wetlands that may serve as
habitat for Northern Leopard Frogs are comparatively low and often below detection limits
(Donald et al., 1999; 2001, Messing et al., in press). Nevertheless, even at low concentrations,
certain pesticides and other environmental pollutants may disrupt the immune system

(Albert et al., 2007; Brodkin et al., 2007; Vatnick et al., 1999) and endocrine system
(McDaniel et al., 2008) of larval and adult Northern Leopard Frogs. Exposure to estrogenic
compounds such as synthetic estrogen, ethinylestradiol, and other estrogenic compounds may
delay development of Northern Leopard Frog tadpoles and affect gender (Hogan et al., 2008).

Industrial operations also have the potential to negatively impact Northern Leopard Frogs.
Disappearances of Northern Leopard Frog local populations over the past 30 years in western,
central, and northern New York State were associated with elevated levels of acid deposition
(Gibbs et al., 2005). Acidification of aquatic habitats can decrease fertilization in amphibians by
reducing sperm motility, and can increase mortality in amphibian embryos (Pierce 1987).
Acidification can increase UV-B levels in water, and very low increases in UV-B radiation can
delay and even prevent metamorphosis in the Northern Leopard Frog and other species of
amphibians (Trudeau et al., 2010). Concern has been raised that the projected increase in heavy
oil development in northeastern Alberta may cause lake acidification and thus pose a risk to
Northern Leopard Frogs in the region (Gosselin et al., 2010), though there is no evidence that
lakes are acidifying at present (Regional Aquatics Monitoring Program [RAMP], 2012).
Naphthenic acids, which are contaminants associated with oil sands process waters, were
harmful to Northern Leopard Frogs in toxicity tests (Melvin and Trudeau, 2012) although it has
proven difficult to accurately quantify the concentrations of naphthenic acids in aquatic
ecosystems in the oil sands area (RAMP, 2012), making it difficult to assess the risk that these
compounds pose to Northern Leopard Frogs in the region.

The energy sector of oil and gas extraction, which is growing rapidly in Alberta and
Saskatchewan (COSEWIC 2010), has the potential of releasing polycyclic aromatic
hydrocarbons (PAHS) into the environment. PAHs have been shown to increase egg mortality
(Marquis et al. 2006), disrupt gas exchanges within pulmonary tissues (Stabeneau et al. 2006)
and interfere with the muscular system translating into a reduced mobility in frogs

(Stabeneau et al. 2008). However, it should be noted that some of these studies have been
conducted in a laboratory setting and may have exposed amphibians to higher concentrations of
contaminants than what would normally be found in the environment.
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Anurans® exposed to contaminants may also be more susceptible to pathogens (Kiesecker 2002;
Taylor et al., 1999). Immunosuppression which may occur in Northern Leopard Frog tadpoles
exposed to certain pesticides (Gilbertson et al., 2003), may cause them to be more susceptible to
infection by parasites such as trematode worms (Rohr et al., 2008) and the Lungworm Rhabdias
ranae (Gendron et al., 2003).

Fish Stocking

The Northern Leopard Frog normally breeds in water bodies without fish (Merrell, 1968) and the
species likely has not evolved any natural defense against predation by introduced fish (Smith
and Keinath, 2007). The Northern Leopard Frog can co-exist in habitats with predatory fish
although there is likely considerable local population depression.

The practice of introducing game fish to water bodies is a threat to the Northern Leopard Frog
and other amphibians in prairie Canada (ANLFRT, 2005; Emery et al., 1972; Pearson, 2004,
Saskatchewan Conservation Centre, 2006). Introduced fish can cause local extirpation by
predating on all life stages of the Northern Leopard Frog during both the breeding and
overwintering periods (Emery et al., 1972), and may also indirectly impact Northern Leopard
Frog local populations through introduction of pathogens into the aquatic environment
(Blaustein et al., 1994; Keisecker et al. 2001). For example, introduced Common Carp (Cyprinus
carpio) can negatively affect Northern Leopard Frogs by destroying emergent and submersed
vegetation and increasing turbidity and by reducing or eliminating algae and invertebrate
populations necessary for survival and successful reproduction (Leonard and McAllister, 1996;
McAllister et al.1999).

Mortality from Road Traffic

In local situations where roads with significant traffic are in close proximity to breeding, summer
foraging and wintering habitat, Northern Leopard Frogs can experience considerable mortality
from vehicle traffic (Merrell, 1977). This mortality can contribute or lead to local population
declines (Carr and Fahrig, 2001; Eigenbrod et al., 2008; Mazerolle et al., 2005). Mortality from
vehicle traffic is not considered to be a serious threat for the species in Alberta (ANLFRT, 2005).
Mortalities of Northern Leopard Frogs from vehicle traffic are frequently reported near Estevan,
Saskatchewan (A. Didiuk, upubl. data) but this threat is likely uncommon throughout the
remainder of the range.

Commercial Harvesting and Collecting

Commercial harvest of the Northern Leopard Frog in Alberta for research and teaching materials
has occurred in the past. However, this has been restricted for many years in that province
(ASRD 2003). Some individuals have been harvested for use as bait and there is some
recreational collection by children and others in Alberta. Given the low numbers of the Northern
Leopard Frog in Alberta, even these small removals from local populations may have some
effect (ANLFRT, 2005).

! Amphibians from the order Anura, comprising the frogs, toads, and tree frogs, all of which lack a tail in the adult
stage and have long hind limbs often suited to leaping and swimming.
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There is no history of commercial collection of the Northern Leopard Frog in Saskatchewan
(Seburn, 1992a) and the Northwest Territories, and its use for bait has been banned in
Saskatchewan. Recreational collection likely occurs at very low levels in this province and the
Northwest Territories.

There have been commercial harvests of the Northern Leopard Frog in Manitoba since at least
the 1920s (COSEWIC, 2009). In the early 1970s, prior to the die-offs, annual harvest approached
50,000 kg annually, which may have represented over one million individuals (Koonz, 1992).
Following die-offs in the mid-1970s the harvest declined to approximately 6,000 kg despite a
continued market demand, reflecting the drastic declines of the Northern Leopard Frog. By the
mid 1990s, the harvest increased but has not reached previous levels (J. Duncan, pers. comm., in
COSEWIC 2009). Commercial and recreational harvest continues to be permitted but no new
commercial permits are being issued.

5. MANAGEMENT OBJECTIVE

At this time, it is not possible to develop a quantitative management objective for the Northern
Leopard Frog, Western Boreal/Prairie Populations because 1) its abundance is currently not
available, and 2) its trends are poorly documented or missing for large portions of its distribution
(see section 3.2).

The objective of this management plan is to maintain and, where feasible, increase the
distribution of the Northern Leopard Frog, Western Boreal/Prairie Populations, by identifying
and reducing or eliminating threats to the species and its habitat where possible.

6. BROAD STRATEGIES AND CONSERVATION MEASURES

6.1 Actions Already Completed or Underway
Protection and Management

The Northern Leopard Frog is considered to be a species of interest for conservation programs
throughout its range. However, most of this activity occurs as components of broader grassland
and wetland conservation initiatives, including; fencing and off-site watering (Hofman 1992;

K. Kendell, pers. comm., 2009), beneficial management practices for amphibians (Quinlan et al.,
2004), guidelines to avoid disturbance and impact of industrial development, reintroduction
(Kendell, 2001; 2004; Kendell and Prescott, 2007; Romanchuk, 2003; Wendlandt and Takats,
1999), understanding land ownership and formation of a provincial recovery team in Alberta and
preparation and implementation for the Alberta Northern Leopard Frog Recovery Plan
(ANLFRT, 2005).
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Research

Several Alberta research projects have focused on the biology and conservation of Northern
Leopard Frogs (Butterworth, 1999; Dalgleish, 2001; Fraser, 2008; Kendell, 2000a; Kendell,
2000b; Seburn et al., 1997; Stevens et al., 2010; Wendlandt and Taktats, 1999; Wilson et al.,
2008; Wilson et al. 2009). In Saskatchewan, research projects have focused upon the Northern
Leopard Frog’s wintering ecology, disease and dispersal (Schock and Bollinger 2005;

T.K. Bollinger, pers. comm. 2009; G. McMaster and C. White, pers. comm. 2009).

Monitoring and Assessment

The national FrogWatch program has been implemented and is being promoted (M. Doyle,

pers. comm. 2009). The Northwest Territories also have a reporting program encouraging the
public and monitoring agencies to report their amphibian and reptile observations. Various other
activities have been implemented to monitor the occurrence, abundance and distribution of the
Northern Leopard Frog, Western Boreal/Prairie Populations (Kendell, 2002a; 2002b;

Kendel et. al. 2007; Parks Canada, 2008; G. McMaster, pers. comm., 2009; R. Gau pers. comm.,
2011; W. Watkins, pers. comm., 2009; C. White, pers. comm. 2009) as well; amphibian
population and pathogen surveys have been conducted (Schock 2009; Schock et al. 2009).

Outreach and Communication

The Northern Leopard Frog has received attention in many conservation publications of
government and non-government organizations. The Alberta Volunteer Amphibian Monitoring
Program (AVAMP) focuses upon increasing public awareness of amphibians and collecting
information on their occurrence. The RANA project coordinated by Alberta Sustainable
Resource Development includes a public education component on the conservation of
amphibians. Waterton Lakes National Park has delivered numerous amphibian programs for
public and school groups, as well as frequent media products (print, TV, radio).

6.2 Broad Strategies and Conservation Measures

The current distribution of the Western Boreal/Prairie Population of the Northern Leopard Frog
appears to consist of a small number of localized breeding locations in southern Alberta, isolated
local populations in northern Alberta, a more dispersed local population associated with major
drainages in southern Saskatchewan, a wide distribution in southern Manitoba, and a very small
and restricted local population in the southern Northwest Territories. Local populations in the
forest fringe and boreal forest regions are poorly understood and targeting of stewardship will
evolve as more information becomes available. Targeting of conservation measures will
consequently vary in extent and focus among these areas and distribution information from
territorial/provincial-wide surveys will be an important guide for this targeting. Jurisdictions and
stakeholders involved in the management of the Northern Leopard Frog in western Manitoba,
Saskatchewan, Alberta and the Northwest Territories will refine conservation measures where
appropriate to address regional differences and opportunities depending on the budgetary
restraints and priorities of local jurisdictions. Progress towards the objective for this management
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plan will be achieved over the next five years through the following broad strategies and

2013

conservation measures:

1. Monitoring and Assessment of Local Populations and Habitat: Conduct targeted surveys to
determine area of occupancy and to serve as a basis for monitoring of local populations,
habitat trends and pathogens.

2. Habitat Conservation: Identify and conserve key habitats.

3. Stewardship: Develop and deliver stewardship activities that reverse causes of degradation of
habitat, or maintain habitat to meet seasonal requirements.

4. Information and Qutreach: Inform the public, with a particular focus upon landowners and
stakeholders, about Northern Leopard Frogs and the need to maintain their seasonal habitats,
and encourage involvement in stewardship activities.

5. Research: Address key knowledge gaps to improve the conservation and management of
Northern Leopard Frogs.

6. Reintroduction: Implement reintroduction programs if deemed both necessary and feasible

following appropriate research and monitoring programs.

Table 2: Conservation measures and implementation schedule

Conservation

N Priority Threat addressed Timeline

Measure
Broad Strategy: Monitoring and Assessment of Local Populations and Habitat
1. Conduct surveys to
monitor local . .
population trends and High !nforma}tlon gap that must bg ad_dressed in order to measure progress 2013-2018

in meeting Management Objective
abundance, and
habitat
2. Develop and
dellv_er program to Medium  Introduction or increased incidence of disease and parasites 2013-2018
monitor pathogens
Broad Strategy: Habitat Conservation
3. I.dentlfy key Drainage and filling of water bodies, Conversion of upland habitat,
habitats and for these 2 o . . .
h . Urbanization/Industrialization, Livestock operations, Alteration of
areas, determine High . . . . . . 2013-2018
. water regimes, Environmental Contaminants, Fish stocking, Mortality
ownership, status and .
from road traffic

threats
4. Implement best Drainage and filling of water bodies, Conversion of upland habitat,
management Hidh Urbanization/Industrialization, Livestock operations, Alteration of 2013-2018
practices in key g water regimes, Environmental Contaminants, Fish stocking, Mortality
habitats from road traffic
Broad Strategy: Stewardship
5. Implement key
habitat-based Drainage and filling of water bodies, Conversion of upland habitat,
stewardship programs High Urbanization/Industrialization, Livestock operations, Alteration of 2013-2018

with landowners /
lessees and land
managers

water regimes, Environmental Contaminants, Fish stocking, Mortality
from road traffic
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6. Collaborate with
provincial fisheries
departments to assess
and reduce fish
stocking threat

Low

Fish stocking

Broad Strategy: Information and Outreach

7. Promote
conservation of
Northern Leopard
Frogs and best
management
practices for
conserving the
species and their
habitat

High

Broad Strategy: Research

8. Develop spatially-
explicit habitat
models to support
conservation
measures

9. ldentify habitat
attributes and
characteristics of
habitat use

10. Assess the effects
of diseases and
parasites on local
populations

11. Investigate long-
term implications of
drought and climate
change

High

Medium

Medium

Medium

Broad Strategy: Reintroduction

12. Implement
reintroduction
programs if deemed
necessary and
feasible

Low

Drainage and filling of water bodies, Conversion of upland habitat,
Urbanization/Industrialization, Livestock operations, Alteration of
water regimes, Environmental Contaminants, Fish stocking, Mortality
from road traffic

Drainage and filling of water bodies, Conversion of upland habitat,
Urbanization/Industrialization, Livestock operations, Alteration of
water regimes, Environmental Contaminants

Information gap that must be addressed in order to measure progress
in meeting Management Objective

Introduction or increased incidence of disease and parasites

Increased frequency of drought periods

Drainage and filling of water bodies, Conversion of upland habitat,
Urbanization/Industrialization, Livestock operations, Alteration of
water regimes, Introduction or increased incidence of disease and
parasites, Environmental Contaminants, Fish stocking, Mortality from
road traffic, Commercial harvesting and collecting, Increased
frequency of drought periods

* Measures are dependent on the budgetary restraints and priorities of the managing jurisdiction.

7. MEASURING PROGRESS

Success of this management plan implementation will be measured against the following
performance indicator:

2013

2013-2018

2013-2018

2013-2018

2013-2018

2013-2018

2013-2018

2013-2018

By 2018, the distribution of the Northern Leopard Frog, Western Boreal/Prairie populations will
have been maintained or increased, by identifying and reducing or eliminating threats to the
species and its habitat where possible.
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APPENDIX A: NORTHERN LEOPARD FROG
CONSERVATION STATUS AND POPULATION TRENDS

Table 3. Conservation status of Northern Leopard Frogs in Canada and northern United States
adjacent to prairie Canada

State / Province Status*

Idaho S2 (NatureServe 2011)

Montana S1, S4 (Montana Natural heritage Program and Montana Fish,
Wildlife and Parks 2011)

North Dakota SNR (NatureServe 2011)

Minnesota S4 (NatureServe 2011)

Manitoba S4 (NatureServe 2011)

Saskatchewan S3 (NatureServe 2011)

Alberta S2 (NatureServe 2011)

Northwest Territories SNR (NatureServe 2011)

*NatureServe ranks: S = subnational rank; 1= critically imperilled; 2 = imperilled; 3 = vulnerable
to extirpation; 4 = apparently secure; SNR not ranked

Table 4. Current abundance and population trends for the Northern Leopard Frog in northern
United States adjacent to prairie Canada (from Smith and Keinath 2007 in COSEWIC 2009).

State Present Abundance Population Trend References

Idaho Uncommon Declining Koch and Peterson (1995)

Montana Uncommon Declining Reichel (1996), Werner et al. (2004)
North Dakota Unknown Unknown -

Minnesota ~ Common Declining Moriarty (1998)
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APPENDIX B. EFFECTS ON THE ENVIRONMENT AND OTHER
SPECIES

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

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

This management plan is anticipated to have an overall positive effect on other species because
of its focus upon the conservation of wetlands and a variety of natural upland habitats. The plan
focuses upon discouragement of conversion of wetlands to habitats of lower biodiversity, such as
intensive agriculture. Water level manipulation for anthropogenic and wildlife management
purposes may be able in many cases to accommodate habitat requirements of the Northern
Leopard Frog. Stewardship practices to maintain and improve summer foraging habitat, notably
riparian habitats, will benefit many other species of wildlife and native vegetation.
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