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Executive Summary
Amphibians and reptiles make up an important component of the biodiversity of Canada.
They occupy virtually all habitats, from marine to prairie to forest. Juveniles are
important food sources for many species, while adults are significant predators on a
variety of invertebrates and small vertebrates. A total of 15 amphibians and 18 reptiles
have been designated as Endangered, Threatened, or Special Concern by the Committee
on the Status of Endangered Wildlife in Canada (COSEWIC). In addition, two species,
the pygmy short-horned lizard of British Columbia and the timber rattlesnake of Ontario,
have been extirpated from Canada.
Canada’s amphibians and reptiles face a number of serious threats. Habitat loss,
particularly the loss of wetlands, is the greatest threat to most species. The increasingly
fragmented landscape has resulted in fewer populations that are more widely separated
and more completely isolated. Habitat protection itself has not always been effective:
Point Pelee National Park has lost a minimum of nine species of amphibians and reptiles
during the 20th century. Illegal collecting for the pet trade affects many species of reptiles
and even occurs within national parks. Deliberate killing, combined with traffic mortality,
takes a heavy toll on many species. Elevated populations of raccoons and other nest
predators reduce recruitment in many species of reptiles. Global climate change and
particularly increases in ultraviolet radiation may limit breeding success in many
amphibians. Newly emerging infectious diseases, such as chytridiomycosis (a fungal
disease) and the ranaviruses (iridoviruses), have been linked to amphibian die-offs.
Outbreaks of grossly deformed frogs continue to occur, particularly in agricultural
environments. Chemical contaminants have been implicated in amphibian deformities
and reproductive decline. The introduction of exotic species upsets the natural balance of
many systems and increases the chance of introducing disease.
This document comprises conservation outlines for each of the 33 amphibians and
reptiles at risk (outlines have not been developed for the two extirpated species). These
outlines have been developed in consultation with a number of Canada’s expert
herpetologists and highlight the threats each species faces, as well as required
management actions. While this document augments the existing COSEWIC reports, it
does not replace full recovery plans. Habitat conservation and protection are key issues
for virtually all species at risk.
General recommendations have been made for the conservation of amphibians and
reptiles and for specific subsets of each of those groups (e.g., snakes). A number of basic
actions would benefit most amphibians and reptiles, as well as a number of other species:
effective provincial wetland policies, reducing the runoff of contaminants into waterways,
and forestry guidelines that include fishless streams and small wetlands. Identification of
areas of high diversity of amphibians or reptiles is crucial to ensuring adequate protection
for these species.
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Major goals for amphibian conservation include research on emerging infectious diseases,
preventing the introduction of predatory fish into fishless water bodies, and ensuring
effective groundwater management in headwaters. Control of expanding populations of
the introduced bullfrog in British Columbia is needed immediately. The effect of cattle on
prairie frog populations needs to be clarified. A commercial ban on the selling of juvenile
frogs for fishing bait would help prevent the spread of disease and reduce the mixing of
different genetic populations.
Reptiles tend to be long-lived, and effective conservation must focus on reducing
mortality. Traffic mortality could be reduced through roadside barriers and education
programs. Illegal collecting should be controlled through greater enforcement of wildlife
regulations and working with responsible members of the pet trade. Reducing nest
predation is important, particularly in areas with high numbers of nest predators. The
identification and protection of communal hibernacula is important to many species.
Public education about snakes is required to try to reduce the deliberate killing of many
individuals.
In general, the conservation of amphibians and reptiles at risk in Canada is hampered by a
profound lack of both biological knowledge about many of these species and adequate
funding to support vital research. Detailed information concerning specific habitat needs,
dispersal ability, and hibernating requirements is lacking for many species. Without this
information, it is difficult to plan effective conservation actions.
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If the world goes on the way it is going it will
one day be a world without reptiles. Some
people will accept this calmly, but I mistrust the
prospect. Reptiles are a part of the old
wilderness of earth, the environment in which
man got the nerves and hormones that made
him human. If we let the reptile go it is a sign
we are ready to let all wilderness go. When that
happens we shall no longer be exactly human.
Archie Carr — The Reptiles

1.0 Introduction
Amphibians and reptiles represent an important component of the biodiversity of Canada.
They occupy almost the full range of habitat types found in this country, from the Atlantic
and Pacific Oceans to prairie wetlands, from coastal rain forests to boreal forests. Larval
and juvenile amphibians are critical food sources for many species of birds, mammals,
reptiles, and amphibians. Adult reptiles and amphibians are important predators of many
species of invertebrates and small vertebrates. Globally, the concern over amphibian
decline has highlighted the importance of many of these species as indicators of
environmental disturbance and possible climate change. Many amphibians and reptiles
are cryptic and hence rarely seen, but they often account for a large percentage of the
biomass in many ecosystems.
While amphibians and reptiles are commonly thought of as a single group, it should be
stressed that they are separate classes of vertebrates. Phylogenetically, birds and reptiles
are more closely related than amphibians and reptiles. While amphibians and reptiles
share traits such as ectothermy (cold-bloodedness), they differ in more important
physiological and ecological traits. The simple fact that amphibians undergo
metamorphosis, while reptiles do not, fundamentally separates the two groups.
Additionally, amphibians in general are much more tightly linked with water. Reptiles
tend to be larger, take longer to mature, and live longer.
Southern Canada represents the northern limit for most species of amphibians and
reptiles. A few species, such as the blue racer of southwestern Ontario or the Pacific giant
salamander of southwestern British Columbia, barely extend into Canada. Populations at
the edge of their range have often been viewed to be of limited conservation concern
because they are peripheral, yet these populations are often vital to the long-term survival
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and evolution of a species. Peripheral populations are often genetically distinct because of
divergent natural selection. Preservation of genetic diversity is critical for successful
long-term conservation. Hence, conservation of Canadian populations of reptile and
amphibian species at risk is vital to their conservation as a whole.
Amphibians and reptiles face a number of serious threats. Many large snakes are
persecuted by humans and are killed on sight. Wetland loss in southern Canada has
eliminated many populations of amphibians and also increased the distance between
remaining populations. Traffic mortality takes a heavy toll on many species of snakes that
bask on warm roads and on female turtles seeking nesting sites. Collecting of numerous
reptiles (commercially or privately) is also a significant threat to many populations.
Despite the ecological role amphibians and reptiles play and the threats they face, these
species have frequently been neglected in conservation programs. For example,
amphibians and reptiles represent 16 per cent of (13 of 82) threatened and endangered
vertebrate species in Canada yet received only 2 per cent of the $6.2 million available
through the federal recovery program in 1998/99 (Prior and Nadeau 1999).
An analysis of the major threats facing amphibians and reptiles follows this section. Some
of these threats (e.g., loss of wetlands) affect many other taxonomic groups, while others
(e.g., collecting of individuals for the pet trade) are largely exclusive to amphibians or
reptiles. General recommendations for the conservation of reptiles and amphibians and
individual action plans for each species or subspecies at risk follow. An appendix
provides contact information for individual species experts.

Tailed Frog
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2.0 Significant Threats to Amphibians and Reptiles
2.1

Habitat Loss

Changes to the landscape of southern Canada over the past 200 years have been profound.
The loss of mature forests, wetlands, and native prairie communities reduces the amount
of available habitat. One of the most critical issues for amphibians and reptiles is the loss
of wetlands, for almost all species of amphibians are dependent on these habitats for
breeding. Many reptiles are also associated with open water for feeding and for
hibernation.
Freshwater ecosystems are one of the world’s most vulnerable habitats, and once
degraded they tend to deteriorate faster than terrestrial ecosystems (Stiassny 1999). This
is partly because wetlands are aquatic “islands” in a sea of land. The historic and ongoing
loss of wetlands in southern Canada is a critical threat to a wide range of amphibians and
reptiles and many other taxa. It is estimated that 50 per cent of the historic wetlands in
southern Canada have been drained, mainly for agriculture (Biodiversity Science
Assessment Team 1994). On the prairies, approximately 70 per cent of wetlands have
been drained, while in southwestern Ontario roughly 90 per cent of wetlands have been
lost. The loss in southern Ontario is particularly disturbing because almost half of the
Canadian amphibian and reptile species at risk are found in this area.
Those wetlands that do remain are often under a number of ecological threats including
invasion by exotic species such as purple loosestrife (Lythrum salicaria), eutrophication,
and contamination from a variety of pollutants such as pesticides from agricultural runoff.
Vegetated areas adjacent to water bodies, forming buffer zones, are essential for
ecological health, but often are inadequate for protecting species that make use of
wetlands. For example, turtles commonly nest up to 100 metres away from water (Burke
and Gibbons 1995), and many provinces regulate a buffer zone of only 10 to 20 metres.
In addition, wetlands continue to be drained. Even significant wetlands on agricultural
land are routinely drained in southern Ontario. This occurs despite a provincial wetland
policy because the wetlands are on agricultural land. If wetland policies do a poor job of
protecting provincially significant wetlands, they generally ignore ephemeral or seasonal
ponds, which are important for many spring-breeding amphibians. These temporary
ponds provide safe breeding sites because they are free of fish. Unfortunately, these are
also the first ponds to be drained or plowed under in agricultural areas.

2.2 Habitat Fragmentation
Even when quality habitats remain, they are often effectively isolated from each other.
For example, the loss of such a high percentage of wetlands in southern Canada increases
the average distance between wetlands. When this factor is combined with the
development of the adjacent land or the creation of roads separating wetlands, the net
3

effect is to isolate populations. The isolation of populations is an important issue because
many species of amphibians exist as a series of interconnected breeding subpopulations,
or a metapopulation (Gill 1978). Each subpopulation has a chance of being extirpated due
to stochastic events such as drought (Hecnar 1997). The persistence of the
metapopulation as a whole depends on these subpopulations being recolonized. When the
natural landscape processes are disrupted because of habitat fragmentation, recolonization
often cannot occur. Thus, a local extirpation event may lead to the regional collapse of a
species.
Amphibians and reptiles depend on a number of discrete habitats over the course of the
year for different activities such as breeding or nesting, summer foraging, and
hibernation. The fragmentation of these individual habitats through road construction or
other forms of development can have profound implications for the long-term stability of
a population. If even one of the habitats is completely isolated (e.g., by a four-lane
highway with a traffic median down the centre) from the others, then the population may
face extirpation.

2.3 Ineffective Land Protection
A cornerstone of conservation action has been the protection of areas from human
development to ensure ecological integrity. While this process has resulted in many
victories, it has not always been successful. Point Pelee National Park is a sobering
example of how protection can still result in significant species loss. Early surveys of
amphibian and reptile diversity at Point Pelee are not necessarily complete, but at least
four species of amphibians and five reptiles have been lost during the 20th century
(Anonymous 1996). Four species of frogs have been lost since 1940 — Fowler’s toad,
Blanchard’s cricket frog, grey treefrog, and the bullfrog. The last two species have been
lost since 1980. The tiger salamander may also have been extirpated from Point Pelee, but
its presence there is documented by only a single record from 1915.
Species loss in reptiles has been largely from the early part of the 20th century. The black
rat snake, milk snake, and massasauga rattlesnake all vanished from Point Pelee before
approximately 1920. The blue racer was last observed there around 1960, and the
hognose snake was lost before 1980. The timber rattlesnake may also have been present
at Point Pelee, but its presence is documented by only one record from 1918. The loss of
so many large snake species from Point Pelee may be the result of persecution by
humans. It is curious that the large and conspicuous fox snake has persisted when these
other snakes have been lost. It is also interesting that none of Point Pelee’s seven native
turtle species have been eliminated. However, neither the spotted turtle nor the spiny
softshell turtle have been reported in a number of years (Linke pers. comm.) and may now
be extirpated.
Habitats favoured by many species often are not highly valued by park managers or are
subject to land-use conflicts. For example, a population of long-toed salamanders was
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centred on the Lafarge borrow pit in Bow Valley Provincial Park in Alberta. This
population was intensively studied by biologists from the University of Calgary in the
early 1990s (Powell et al. 1997). A visit to the site in 1999 found that the pond had been
drained as a result of the resumption of mining activities just outside the park. The
population of salamanders has undoubtedly been eliminated (Powell pers. comm.).
Successful conservation requires good stewardship across the landscape, not just in parks.
The identification of interested landowners and the development of conservation-oriented
management practices on their land are critical for long-term success. These activities can
range from education of landowners about species found on their land to conservation
easements that protect areas in perpetuity.

2.4 Illegal Collecting
The demand for some reptiles within the burgeoning reptile pet trade is staggering. For
example, spotted turtles fetch up to $US150 each (Anonymous 1999). Legal exports of
spotted turtles alone from the United States during the period from 1995 to 1998 averaged
291 turtles per year. The amount of illegal trade is unknown, but likely exceeds the legal
U.S. exports. A proposal to have spotted turtles listed on Appendix II of the Convention
on the International Trade in Endangered Species (CITES) at the April 2000 meeting of
CITES in Kenya (Anonymous 1999) was defeated. The proposal nonetheless documents
many local extirpations attributed to poaching. Dr. Carl Ernst, one of the world’s
preeminent turtle biologists, has documented three populations extirpated due to poaching
in Pennsylvania and Virginia. Another population in Michigan has vanished, likely due to
poaching. Most disturbing is the account of a collector removing more than 1000 spotted
turtles from North Carolina in 1993/94. In Canada, poaching is known to have occurred at
Wainfleet Bog in southern Ontario and quite possibly at a population on Georgian Bay.
Dealers use a variety of means to obtain animals. One dealer is known to have
approached Professor Ron Brooks of the University of Guelph in the early 1990s with an
offer to buy all the wood turtles he could provide.
Within Canada, the illegal collection of reptiles is a serious threat. It is unclear how many
species are affected, but illegal collecting affects turtles, lizards, and snakes. Most known
collecting events are in Ontario, but other provinces are also likely affected. Illegal
collecting even occurs in many national parks. Five-lined skinks have been stolen from
Point Pelee National Park (Seburn and Seburn 1998b). An adult massasauga rattlesnake
was stolen from a display in the visitor’s centre at Georgian Bay Islands National Park in
1999 (McIntyre pers. comm.).
Wood turtles are particularly valued by the pet trade, and illegal collecting of individuals
is increasing. As populations continue to decline in the United States, collectors appear to
be turning to Canadian populations as a source of turtles for the pet trade. For example, a
population in southern Ontario along two streams consisted of approximately 270 known
and marked individuals in the early 1990s (Brooks et al. 1999). Follow-up surveys
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indicate that the population “declined suddenly and drastically” along one of the streams,
with the overall population declining by about 50 per cent. Illegal collecting is the most
likely cause. Other populations that are not being monitored may be suffering a similar
fate.
North American turtles are increasingly in demand in Asian food markets. In the United
States, softshell turtles, map turtles, and snapping turtles are commonly exported or sold
domestically for food (Behler 1997). It remains unclear how large the market for
Canadian turtles is, but the province of Quebec is in the process of banning the sale of
softshell turtles.
Collecting need not be on a commercial scale to have deleterious effects on reptile
populations. Wood turtles were eliminated within 10 years of opening a 1000-hectare
protected area in Connecticut to hiking (Garber and Burger 1995).

2.5 Deliberate Killing
Snakes are widely feared and disliked. The killing of any snake encountered is all too
common a practice for many people. Such persecution has resulted in the extirpation of
the timber rattlesnake from Canada. The range of the massasauga rattlesnake is also
greatly restricted, in large part due to persecution.
A visitor to Georgian Bay Islands National Park in the late 1990s was observed to go out
of his way to kill a massasauga rattlesnake (McIntyre pers. comm.). The individual
looked for a large stick and beat the snake to death. He was charged, and the case went to
trial. The judge appeared ambivalent about the “crime” of killing a snake, particularly a
rattlesnake. Ultimately, because of the snake’s status as a threatened species, the
individual was fined $500.
Some traffic fatalities are also intentional. Many biologists have observed cars swerving
to the side of the road to hit snakes or turtles. Researchers have also observed turtles
being shot for “sport.” Persuading people to abandon such senseless killing should be a
focus of education programs.

2.6 Traffic Mortality
The effect of traffic mortality on amphibians and reptiles is significant. It is estimated that
over five million amphibians and reptiles are killed each year on roads in Australia
(Ehmann and Cogger 1985). Up to 10,000 red-sided garter snakes are killed each year
along a 3.2-kilometre stretch of Provincial Trunk Highway 17 in Manitoba (Larche and
Roberts 1998). Traffic mortality does not simply reduce population sizes. Snake
populations have been found to decline and become population sinks because of traffic
mortality (Rosen and Lowe 1994).
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When roads are constructed adjacent to or through wetlands, the results for amphibians
and reptiles may be catastrophic. For example, along a 3.6-kilometre causeway at Long
Point on Lake Erie in southern Ontario, more than 7500 amphibians on average are killed
each year (Ashley and Robinson 1996). Research conducted in the Ottawa area indicates
that anuran (frog and toad) populations decrease in size with increasing traffic volume
(Fahrig et al. 1995). Traffic mortality keeps on increasing as the number of roadless areas
dwindles and the number of cars increases.

2.7 “Subsidized Predators”
Many species have adapted and thrived with human modification of the landscape. Fewer
larger predators and an abundance of food waste from humans have benefited these
species. The raccoon is the prototypical example, having become abundant even in urban
environments. In many places their populations are higher now than ever before. It is
estimated that there are 15 to 20 times as many raccoons in the United States now as in
the 1930s (Sanderson 1988).
As extremely efficient nest predators, raccoons can have devastating effects on the
reproductive success of turtles. Other subsidized nest predators include skunks, cats,
dogs, and coyotes. In addition, several species of corvids, such as the common raven, are
predators of hatchlings (Boarman 1997).
Ironically, many “protected areas,” such as parks that offer camping facilities, have
elevated populations of raccoons. At Rondeau Provincial Park in southern Ontario, 100
per cent of unprotected spiny softshell turtle nests were predated in 1998 (Fletcher 1998).
While turtles are adapted to high levels of nest predation, they are unable to cope with
complete reproductive failure in the long term. Unless action is taken, such populations
are essentially extirpated already. Tropical biologist Dan Janzen described such
populations as the living dead.

2.8 Climate Change and Ozone Depletion
Although global climate change is popularly referred to as “global warming,” in reality
we can expect far more than just warmer temperatures. A warmer, more energized
atmosphere will lead to more extreme weather events. Severe storms like the ice storm of
January 1998 in eastern Ontario and Quebec resulted in severe canopy damage to the
forests of these areas. Mid-winter thaws may affect hibernating amphibians and reptiles.
Droughts may lead to premature drying of ephemeral ponds that are critical to amphibian
breeding.
Decreases in the amount of stratospheric ozone have resulted in increases in ultraviolet
(UV) radiation, including UV-B (Kerr and McElroy 1993), the most biologically active
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component of ultraviolet radiation. The eggs of many amphibian species may be
vulnerable to these increases in UV radiation, particularly species that lay eggs near the
surface of the water column. Ambient levels of UV radiation were found to cause reduced
hatching success in boreal toads and Cascades frogs in field experiments in Oregon
(Blaustein et al. 1994a). In contrast, ambient UV radiation did not affect hatching success
of red-legged frogs in British Columbia (Ovaska et al. 1997). There also may be a
synergistic effect between UV radiation and pH. Northern leopard frog eggs exposed to
low pH and high UV radiation had significantly reduced hatching success compared with
hatching rates under either variable by itself (Long et al. 1995). An analysis of the
potential vulnerability of Canadian amphibians to UV radiation found the boreal toad,
Canadian toad, and spotted frog complex to be most vulnerable (Ovaska 1997). Other
species that may be vulnerable are the northwestern salamander, the tiger salamander, the
Great Basin spadefoot, the Fowler’s toad, the Great Plains toad, and the wood frog.

2.9 Emerging Infectious Diseases
Two diseases, chytridiomycosis and iridoviral infections, have been found repeatedly at
the sites of mass deaths of amphibians in Australia and North and Central America
(Daszak et al. 1999).
Chytridiomycosis is a fungal disease first identified in 1998 from sites in Australia and
Panama (Berger et al. 1998). The skin of dead and dying frogs consistently contained
large numbers of sporangia of a new genus of chytrid fungus (phylum Chytridiomycota,
genus Batrachochytrium). No significant difference could be found between the
Australian and Central American chytrids. Chytrids are widespread fungi found in aquatic
habitats. Although the disease has yet to be confirmed in Canada, it has been reported
from two species found in Canada: the northern leopard frog and the boreal toad (Daszak
et al. 1999). Chytridiomycosis has been linked to declines of northern leopard frogs in
Colorado in the 1970s, which suggests it may have been a factor in declines across the
Canadian prairies during the 1970s (Seburn and Seburn 1998a). Mass die-offs of northern
leopard frogs were observed in Manitoba: “Piles of dead and dying frogs were reported
from many Lake Manitoba shorelines, whereas heaps nearly a metre high were recorded
from the major frog hole areas” (Koonz 1992). Chytridiomycosis has now been reported
from 38 species of amphibians, representing 12 different families (Daszak et al. 1999).
The most likely cause of the epidemics is the introduction of disease into populations
previously unexposed. The increase in human mobility and the ease of access to
previously remote areas increases the probability of more such epidemics.
Iridoviruses are composed of five recognized genera, one of which, Ranavirus, is known
to be pathogenic to fish, amphibians, and reptiles (Daszak et al. 1999). Larval stages of
amphibians appear to be most susceptible and mortality can be 100 per cent. Metamorphs
die without overt signs of infection. The virus invades the liver, kidneys, and digestive
tract and quickly becomes lethal. The Regina ranavirus is responsible for die-offs of tiger
salamanders from southern Saskatchewan in 1997 and 1998 (Schock et al. 1998,
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Bollinger et al. 1999). Given the fact that other iridoviruses (e.g., the Bohle iridovirus)
have the ability to infect amphibians, reptiles, and fish, the discovery of the Regina
ranavirus in Canada is quite serious. Introductions of game fish and the common practice
of transporting bait (fish or frogs) from one watershed to another all increase the
likelihood of widespread transmission. Recently, sticklebacks and red-legged frog
tadpoles in a national park in California were found to be carrying the same iridovirus
(Mao et al. 1999), suggesting that fish introductions may be a serious threat.
Infections or other stresses may also make amphibians more susceptible to other
pathogens. For example, a common water mold (Saprolegnia ferax) that is known to
attack fish is responsible for mortality of up to 95 per cent of boreal toad embryos in
Oregon (Blaustein et al. 1994b).

2.10 Amphibian Deformities
Increasing media attention has been paid to a number of occurrences of deformed frogs in
the eastern United States and Canada. Images of frogs with extra legs or missing eyes are
shown in newspapers and television news broadcasts. The cause of mass deformities of
transforming frogs remains elusive, but various factors have been implicated, including
agricultural pesticides, parasitic trematode infestations, and the synergistic effect of
increasing UV radiation (Ouellet in press).
The most extensive research conducted in Canada has occurred in Quebec. Hindlimb
deformities have been commonly observed in recently transformed bullfrogs, green frogs,
northern leopard frogs, and American toads (Ouellet et al. 1997). Deformity rates tend to
be higher at agricultural sites, suggesting that herbicides and pesticides are a likely cause.
Because deformities do not always occur in these areas, a number of factors may be
involved, including the timing of pesticide application and the presence or abundance of
certain diseases or parasites. No single cause explains all occurrences.
Trematodes that parasitize tadpoles can result in metamorphic frogs with additional legs
(Sessions and Ruth 1990). The trematode encysts in the region of limb bud development,
interfering with normal metamorphosis. Parasite infestation is a natural phenomenon but
may reach unnatural levels because of changes to the habitat. For example, snails are
often the intermediate host for trematodes. Snail populations can increase dramatically
under eutrophic conditions associated with poor water quality or increased levels of
nitrates.

2.11 Chemical Contaminants
Pollution such as polychlorinated biphenyls (PCBs), dioxins, and furans are absorbed by
animals in the food they eat. Animals such as reptiles that are higher up the food chain
often accumulate high levels of contaminants because each prey species down the food
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chain has concentrated the toxins. To date, much of the work on amphibian and reptile
toxicology has been concentrated in the Great Lakes Basin.
Organochlorine pesticide use has declined in North America since the 1970s, but these
contaminants can persist for long periods of time. For example, DDT was frequently
sprayed to control mosquitoes at Point Pelee National Park until 1967 (Russell et al.
1995). Spring peepers collected from the park in 1993 contained DDT and its breakdown
products DDE and DDD at levels that exceed the limit for fish set by the Great Lakes
Water Quality Agreement. This limit was set to protect fish-eating birds, but the high
levels in spring peepers would also affect frog-eating birds such as herons and egrets, as
well as amphibian predators such as bullfrogs. It should be noted that bullfrogs are now
absent from Point Pelee.
Ingredients other than the active ingredients in many pesticides can pose threats to
amphibians in particular. Many herbicides contain a detergent additive, termed a
dispersant or wetting agent (Tyler 1997), the purpose of which is to break down the
surface tension on the leaf surface to improve herbicide coverage. These dispersants can
interfere with cutaneous respiration in frogs and gill respiration in tadpoles.
Female reptiles secrete many contaminants into their eggs. In the Great Lakes Basin, up to
67 per cent of snapping turtle eggs in some areas either do not hatch or result in deformed
young (Bishop and Gendron 1998). In general, the PCB congener pattern in snapping
turtles is similar to that in fish-eating birds, with lower chlorinated PCBs appearing to be
metabolized while higher congeners persist (Bonin et al. 1995). In contrast, in the
mudpuppy, a totally aquatic and long-lived salamander, the pattern is more similar to that
seen in fish, with lower chlorinated PCBs being predominant. Within the Great Lakes
Basin, the highest levels of PCB contamination in both snapping turtles and mudpuppies
are downstream of Cornwall in the St. Lawrence River (Hebert et al. 1993, Bonin et al.
1995).
Other chemicals may not cause death or obvious deformities but still have important
effects. Certain chemicals are very similar to natural hormones and can affect individuals
reaching maturity. For example, some chemicals will mimic the female hormone estrogen
and can prevent juvenile males from maturing properly. Studies of snapping turtles from
southern Ontario have found that adults from contaminated sites had reduced secondary
sexual characteristics (precloacal length) compared with those from control sites (de Solla
et al. 1998).
Amphibians are common in many agricultural landscapes, but they are threatened by
nitrate and nitrite runoff from the widespread use of nitrate fertilizers. Even low levels of
nitrates can cause reduced activity, reduced feeding, and increases in deformities in
tadpoles (Hecnar 1995). A recent review evaluated the direct and indirect effects of
nitrate on amphibian populations (Rouse et al. 1999). Lethal and sublethal effects in
amphibians are detected in laboratory tests at nitrate concentrations between 3 and 100
milligrams per litre. Environmental concentrations of nitrate in surface waters in
agricultural watersheds in southwestern Ontario and states in the Lake Erie watershed
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ranged from 1 to 40 milligrams per litre. Twenty per cent of water samples had nitrate
levels above 3 milligrams per litre. More than 2 per cent of the samples contained nitrate
levels that would be high enough to kill a large portion of tadpoles of native amphibian
species (Rouse et al. 1999). Furthermore, amphibian food sources such as insects and
predators such as fish are also affected by elevated levels of nitrate in surface waters. The
dramatic decline in the Oregon spotted frog may be linked to nitrate pollution, as tadpoles
of this species are particularly sensitive (Marco et al. 1999). Ultimately, there is a need to
reduce the amount of nitrate ending up in our waterways.
The sensitivity of mudpuppies, frog tadpoles, and adult frogs to use of 3-trifluoromethyl4-nitrophenol (TFM) in the Great Lakes has been noted on many occasions. TFM has
been used annually since 1958 for the control of sea lampreys throughout the Great
Lakes. Amphibians regularly have been found dead in creeks immediately after TFM
treatment (Gilderhus and Johnson 1980, Matson 1990). Laboratory tests have confirmed
that species native to the Great Lakes Basin, such as the grey tree frog, northern leopard
frog, and bullfrog, are sensitive to levels of TFM used for sea lamprey control (Chandler
and Marking 1975). Mudpuppy population size decreased by a minimum of 29 per cent
after a spray event in the Grand River of Ohio (Matson 1990).

2.12 Exotic Species
The introduction of nonnative species is a global problem. Many species introductions
(e.g., that of the zebra mussel) have resulted in obvious ecological and economic
problems. In terms of amphibians and reptiles, there have been two kinds of introductions
within Canada: those of species not native to Canada and those of species native to other
parts of Canada.
British Columbia has more introduced species of amphibians and reptiles than any other
Canadian jurisdiction. The European wall lizard has been introduced to part of Vancouver
Island. The clouded salamander of southwestern British Columbia may also have been
introduced (Jackman 1998). It may have been transported in shipments of oak bark from
California during the 19th century. The most threatening introduced species are the
bullfrog and to a lesser degree the green frog. Both species are native to eastern Canada,
but the origin of the introduction of the green frog is unclear.
Bullfrogs were introduced to Victoria on Vancouver Island around 1940 by a garden
supply company. Only in the early 1990s did bullfrogs begin to expand their distribution
along the east coast of the island past Nanaimo (Price pers. comm.). Various factors are
responsible for this expansion of the bullfrog’s range. Bullfrogs are adapted to breed in
wetlands containing fish. With the increase in stocking of lakes with sport fish, native
frog species may decline while bullfrogs thrive (Hayes and Jennings 1986). Bullfrogs are
also voracious predators that consume juvenile frogs of other species and even the adults
of smaller frogs. Bullfrogs pose serious threats to red-legged frogs and Oregon spotted
frogs. The latter species may be unable to coexist with bullfrogs because Oregon spotted
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frogs are virtually completely aquatic and therefore cannot escape from the voracious
bullfrogs.
The eastern box turtle is considered by many to have been introduced in southern Ontario,
but it may have existed there before European contact. Individuals are occasionally found
at Point Pelee National Park, but they are believed to be released pets (Anonymous 1996).
The red-eared slider is the most widely introduced reptile in Canada. They are
widespread, though not always abundant, in southern British Columbia and Ontario and
likely many other provinces. Sliders are the common pet-shop turtle. Most individuals die
at a young age, but those that survive grow to 10 to 20 centimetres. Frequently they
become unwanted and are released into the wild. They are able to overwinter successfully
in southern Ontario (Lamond 1994), and large numbers occur in many places, including
Point Pelee National Park (Anonymous 1996). It is unclear if the red-eared slider
competes with other freshwater turtles, but their continued release into the wild brings
with it the risk of spreading disease.

3.0 General Recommendations
The habitat requirements for most species of amphibians and reptiles found in Canada are
not demanding. Many species even thrive in suburban landscapes as long as there are
streams, ponds, fields, and small groves of trees. Despite this adaptability, populations
continue to be lost and many species are at risk. The following conservation actions are
designed to help benefit amphibians and reptiles. The actions are organized by major
taxonomic groupings. Actions that will benefit amphibians and reptiles overall are listed
first, followed by specific actions aimed at particular families or other subgroups.
AMPHIBIANS AND REPTILES
Effective wetlands policies. Comprehensive guidelines are required in all provinces.
Wetland planning should occur on the landscape scale. Protecting a wetland while
surrounding it with roads on all sides or allowing cattle to wade into and defecate in the
water is not protection. Policies must also apply to temporary ponds, which are critical to
many species of amphibians.
Public education about wetland loss. The issue of tropical deforestation has caught the
attention of many people in developed countries. Yet most of these same people do not
realize that freshwater habitats are facing threats of equal magnitude. Unlike the loss of
tropical forests, the loss of wetlands is occurring in everyone’s backyard.
Support for atlas and monitoring programs. The complete distribution in Canada of
many amphibians and reptiles remains unknown. The northern limits in particular are
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poorly documented, and populations in these areas may be the most immediately affected
by global climate change. The publication of atlas results will help to better document
distributions, as well as increase public education about these groups.
Effective forestry guidelines. Forestry guidelines must include small, fishless headwater
streams. Guidelines should take into consideration the habitat needs of amphibians and
reptiles. It is important to leave slash piles and coarse woody debris on the forest floor for
salamanders and snakes. Selective logging has less of an effect on species than clearcutting.
Reduction of the use of pesticides. These pollutants often end up in ponds where they
affect breeding amphibians. Contaminants frequently accumulate in the tissues of
nontarget organisms and become concentrated in the amphibians and reptiles that eat
them.
Identification of important national and regional areas of diversity. Identifying areas
of herpetological diversity is the first step in adequately protecting key habitats. The
Canadian Amphibian and Reptile Conservation Network (CARCNET) has launched the
Important Amphibian and Reptile Areas program to identify these critical areas.
Ensuring ecological integrity of areas with high diversity of species at risk. Regular
monitoring of these species should occur to ensure that populations remain viable. For
example, Rondeau Provincial Park in southern Ontario supports six species of
amphibians and reptiles that are designated by COSEWIC (Fowler’s toad, spotted turtle,
spiny softshell turtle, five-lined skink, fox snake, and hognose snake), yet there has been
little or no research conducted on most of these species.
Inclusion of amphibian and reptile conservation in park management plans. For
many species, habitat requirements — such as those for hibernation sites, breeding ponds
or nesting areas, and summer forage habitat — change over the course of the year.
Planning that eliminates one type of habitat or fragments habitats can result in declines or
extirpations. Planning that takes into account the full spectrum of habitat requirements is
most essential in small protected areas with a high degree of development (e.g.,
campgrounds and roads).
Identification of cryptic subspecies. Genetic analysis has recently been used to
distinguish species complexes in the spotted frog and the tailed frog. In the case of the
spotted frog, this analysis resulted in the discovery that one species was virtually
extirpated. Effective conservation cannot occur when all species and subspecies are not
known. Research efforts should be applied to determining other cryptic species or
subspecies.
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AMPHIBIANS
Reduction of nitrate runoff into waterways. There are a number of ways to reduce
nitrate runoff into waterways: reduce fertilizer use in both agricultural and residential
areas; place tile drainage systems at a greater depth; fence watercourses to keep out cattle;
and encourage the development of vegetative buffer zones next to streams and other
wetlands. Buffer zones also improve shelter and spawning or nesting habitat for
amphibians and other species.
Research on emerging infectious diseases. So far, only one outbreak of an iridovirus in
amphibians has been confirmed in Canada (in Saskatchewan) but very little research has
been done on this topic. Chytridiomycosis has been linked to the decline of northern
leopard frogs in the western United States and may therefore be responsible for their
decline in western Canada in the late 1970s. Efforts should be made to examine preserved
specimens collected during the decline for evidence of chytrid fungi. Additional research
on the effects of chytrid fungi should be instigated in association with researchers in the
United States.
Monitoring of disease-prone species. Infectious diseases have been linked with tiger
salamanders, boreal toads, and northern leopard frogs in western North America. Routine
monitoring of populations of these species should be done to identify and prevent future
outbreaks.
Prevention of introduction of game fish into fishless water bodies. Introduced fish can
eliminate some amphibians from a water body through competition and predation. In
addition, fish may transmit diseases.
Effective groundwater management. A number of amphibian species depend on
permanent water or temporary water bodies of certain duration. With the drawdown of
aquifers, permanent water bodies can become seasonal and temporary wetlands may be
too ephemeral to support breeding populations. This is particularly important on the
prairies, in the Okanagan Valley, the mountainous streams of Quebec, and in headwater
areas across Canada.
Salamanders (stream-dwelling salamanders)
Effective protection of fishless stream habitat from logging. Currently, the forestry
code of most areas does not always recognize small, fishless streams, and hence logging
frequently occurs right up to the stream margin. This activity usually renders the stream
uninhabitable by salamanders because of increases in siltation and water temperature. The
forestry codes of British Columbia and Quebec are of prime concern, given the number of
COSEWIC-listed species in those provinces.
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Frogs and Toads
Research on the effect of cattle on frogs. Grazing leases on the prairies have protected
thousands of hectares of land that otherwise may have been developed. However, cattle
routinely trample vegetation at the edge of ponds, stir up mud, and defecate in the water,
possibly affecting embryo and tadpole development and survival. Research should be
done to determine how cattle and amphibians can best coexist.
Bullfrog control in British Columbia. Bullfrogs are expanding their range in British
Columbia, possibly because of changes in habitat. The effect on other native species is
poorly known. In addition, students at elementary schools commonly collect tadpoles to
study metamorphosis. Teachers must be informed that bullfrogs should not be released
and that no frogs should be released in water bodies other than the one from which they
were collected.
Banning of the selling of young frogs as fishing bait. The release of frogs into the wild
may lead to the transmission of diseases and the spreading of genes from widely different
populations.
REPTILES
Protection of communal hibernacula. Many species hibernate communally, returning to
the same site each year. With so little understanding of the constraints on overwintering
success, lack of optimal hibernation sites may limit many species.
Reduction of traffic mortality. Reduction of traffic mortality should be encouraged,
particularly as many of the individuals killed by vehicles are females seeking nesting
sites. Roadside barriers near particular hot spots may reduce traffic mortality.
Determination of the effect of the pet trade on reptiles. Even the total number of
species at risk is unknown. Five-lined skinks, wood turtles, and spotted turtles are the
most commonly reported species, but a number of snakes are also highly prized. Are
species being exported from Canada through official channels? Conservationists should
work closely with responsible members of the pet-trade community to document and
control illegal collecting and trade.
Greater enforcement of wildlife regulations. Collection of individuals for the pet trade
takes a serious toll on adults of many species. Given the difficulty of determining the
origin of individual turtles within the pet trade, serious consideration should be given to
banning the sale of all species native to Canada, regardless of their origin.
PIT tagging of all commercially desirable species. Species popular with the pet trade
(e.g., spotted and wood turtles) should be marked with microchip transponders (PIT tags)
in all research projects. Poaching of research animals sometimes occurs, and PIT tagging
them would allow them to be identified if they should turn up after a poaching event.
15

Turtles (freshwater turtles)
Reduction of nest predation. In protected areas with high numbers of nest predators,
nesting success may be reduced to near zero. Control of nest predators may not be
feasible in many areas but may be practical where other concerns, such as rabies, also
exist. Sweeping the soil at nesting areas after turtles have laid their eggs has proven to be
moderately successful in some cases. In serious cases, nests should be protected with
physical barriers.
Increased public awareness of traffic mortality. Public education may also help to
reduce the threat presented by traffic. Newspaper articles in rural weekly newspapers
could increase public education. Such articles should be timed to run just before the peak
in turtle nesting and should emphasize that, because many of the turtles on the roads are
females seeking to lay eggs, this issue is a “motherhood” issue. An accompanying
cartoon-style graphic depicting a turtle with a Baby-on-Board sign on its carapace could
be used to reinforce the message.
Lizards
Canadian lizards do not lend themselves well to group protection. Only five species are
extant, and only British Columbia has more than one species.
Snakes
Public education about the role of snakes. There cannot be too much public education
about the harmless nature of most snakes and their valuable role in nature. It has been
argued that humans have an innate tendency to be wary of snakes, and even a few
negative encounters can lead to lifelong fear (Wilson 1996). This tendency is suggested
by the fact that many higher primates demonstrate an aversion to snakes, even when
reared in a lab and having no previous exposure to snakes. Education, especially at the
elementary school level, may help to rid people of their fear of snakes.
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4.0 Conservation Action Plans
In this section, we focus on both the threats to and the conservation actions required to
protect the species, subspecies, and populations identified by COSEWIC as Vulnerable,
Threatened, Endangered, as of April 1999. As this document was being finalized,
COSEWIC, at its annual meeting in May 2000, added two populations of the tailed frog
to its list, bringing the total number of amphibians and reptiles at risk to 33 It was not
possible to deal with these additions in the same manner as the other species dealt with in
this report, but we provide some basic information on threats to the tailed frog.
COSEWIC also changed the category Vulnerable to Special Concern, and this term has
been used throughout this document.
The four categories of risk are defined as follows by COSEWIC:
•
•
•
•

Special Concern — Species with characteristics that make them particularly sensitive
to human activities or natural events
Threatened — Species likely to become endangered if limiting factors are not
reversed
Endangered — Species facing imminent extinction or extirpation
Extirpated — Species no longer existing in the wild in Canada, but occurring
elsewhere

Limiting ourselves to the 33 species, subspecies, or populations listed as special concern,
threatened and endangered reflects only administrative reality, as COSEWIC will
continue to assess other amphibians and reptiles, many of which are likely to be added to
the growing list of species at risk.
Patterns of risk vary across the different groups of species (Table 1). No salamander is
designated at a category higher than Special Concern, even though many have very
restricted distributions in Canada and appear to be declining. Frogs are designated as
Endangered more than any other taxonomic group. Snakes appear on the list of species at
risk more than any other group, but snakes are also the largest group of organisms among
reptiles and amphibians. On a percentage basis, lizards are more at risk than any other
group, making them the most threatened group of amphibians and reptiles. This is ironic
because the public in Canada generally is less aware of lizards than of other groups.

17

Table 1. Distribution of species, subspecies, and populations at risk in Canada. An
individual species may be listed more than once if more than one population has been
designated. For example, the northern leopard frog is designated as Endangered in British
Columbia and as Special Concern on the prairies.
Number of Species
Occurring
in Canada

Endangered

Threatened

Special
Concern

Total at
Risk

Amphibians
Salamanders
Frogs

21
24

0
4

0
1

5
5

5
10

Reptiles
Turtles
Lizards
Snakes

12
6
25

1
0
3

2
0
4

2
3
3

5
4
11

Total

88

33

In the following conservation action plans, within each class of organism species are
arranged taxonomically by order and family and then alphabetically by genus and species.
Thus, closely related species, which often face similar threats, are placed close to each
other.
It must be stressed that the existing level of knowledge pertaining to the basic life history
of many species of amphibians and reptiles found in Canada is woefully lacking.
Adequate management of increasingly fragmented habitats and landscapes cannot occur
in the absence of knowledge about how far animals disperse, how large a home range
they occupy, and what their precise requirements for hibernation habitat are. A better
understanding of hibernation would benefit all species, for most Canadian amphibians
and reptiles spend five or more months of the year hibernating.

4.1 Amphibians
The class Amphibia contains over 4700 described living species (Glaw and Kohler 1998).
This number is more than the number of described living mammal species. In addition,
description rates for amphibians continue to increase. It is estimated that the total number
of amphibian species is in excess of 5000. While many “new” species are tropical, the
latest addition to Canada’s amphibian community occurred in the 1990s, when the
spotted frog was determined to be two distinct species (the Columbia spotted frog and the
rare Oregon spotted frog) on the basis of genetic analysis (Green et al. 1996, 1997).

18

Amphibians lack a single distinct feature — such as the feathers of birds or the scales of
reptiles — that identifies them as a group. Nonetheless, amphibians all share a number of
characteristics:
•
•
•
•

They are ectotherms: their body temperature depends upon the environment.
They have soft, generally moist skin.
Most amphibians lay unshelled eggs, either in water or in damp locations.
Most have two distinct life phases — one aquatic and one terrestrial.

Amphibians are subdivided into three orders, only two of which are found in Canada:
1. Salamanders (Caudata). Salamanders make up less than 10 per cent of all
amphibian species. The greatest diversity of salamander species occurs in the
Appalachians of the eastern United States. Globally, salamanders are widely
distributed in the Northern Hemisphere but are scarce south of the equator, except in
South America.
2. Frogs and Toads (Anura). This is the largest order, with over 4000 species
worldwide. Frogs are distributed on every continent, with the exception of Antarctica.
3. Caecilians (Gymnophiona). Caecilians are limbless amphibians that resemble
worms. Fewer than 200 species are known, and all are limited to the tropics.
Concern over perceived global declines of amphibians began around 1990 (e.g., Blaustein
and Wake 1990, Wake 1991). A meta-analysis conducted on 936 populations of 157
species from 37 countries around the world found significant declines from
approximately 1960 to the present (Houlahan et al. 2000). Less than 10 per cent of the
populations reflect extirpations, hence even extant populations are undergoing significant
declines.

Great Basin Spadefoot Toad
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4.1.1 Salamanders
Salamanders are commonly confused with lizards. They resemble lizards in shape, but
unlike their reptilian counterparts, salamanders do not have scales, claws, or external ear
openings. Salamanders are secretive, voiceless, and often nocturnal, and so are rarely
encountered by people.
All salamanders lay eggs, either in water or in damp locations. While some species
bypass the larval form, most hatch as larvae and spend months or years before
transforming. Mortality is high at this stage. Some species attain maturity without
transforming from the larval form. Others, such as the Pacific giant salamander, may or
may not transform, depending on environmental conditions. Longevity in many species
can exceed 20 years.
Five families of salamanders are found in Canada:
1. Newts (Salamandridae). A large family of Old World and New World salamanders.
Only two species are found in Canada, and neither is designated by COSEWIC.
2. Mudpuppies (Proteidae). A small family consisting of only two genera. Only one
species, the mudpuppy, is found in Canada. This is the only Canadian species that is
completely aquatic.
3. Giant Salamanders (Dicomptodontidae). A small family consisting of only one
genus with two species. Only one species, the Pacific giant salamander, is found in
Canada, and it is considered a species of Special Concern by COSEWIC.
4. Mole Salamanders (Ambystomatidae). Large salamanders that tend to spend much
of the year underground. Seven species are found in Canada. The smallmouth
salamander, limited to Pelee Island in southern Ontario, is designated as Special
Concern by COSEWIC.
5. Lungless Salamanders (Plethodontidae). The largest family of salamanders. As
their name suggests, these salamanders lack lungs but breathe through their skin,
which must remain moist. Ten species of lungless salamanders are found in Canada.
Three species (spring salamander, mountain dusky salamander, and Coeur d’Alène
salamander) are designated as Special Concern by COSEWIC.
From a conservation perspective, salamanders are an important component of many forest
ecosystems. In some areas, salamander biomass can exceed that of breeding birds or
small mammals (Burton and Likens 1975). Salamanders are also top predators of the
detritus food chain, consuming a wide variety of invertebrates.
Although concern about the decline of amphibians has focused mainly on frogs, there is
growing awareness that salamanders are also declining. In the eastern United States,
researchers revisited 205 populations of 38 species of plethodon salamanders at 127 sites
in 22 states originally surveyed in previous decades (Highton 2000). The number of
salamanders had declined significantly in more than half of the populations. Habitat
destruction accounted for the decline of only 22 populations. The cause(s) of the
remaining declines is unknown.
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Salamanders often depend on two distinct environments: the aquatic breeding site and the
terrestrial nonbreeding environment. Protection of both is essential for population
survival. Forestry practicesthat do not take into account the importance of fishless,
headwater streams are a common threat to salamanders. Buffer strips along all water
bodies would protect a wide range of species and ecosystem functions.

Pacific Giant Salamander
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Pacific Giant Salamander (Dicamptodon tenebrosus)
COSEWIC Status:

SPECIAL CONCERN (1989)

Recovery plan exists? No
Distribution: Limited to extreme southwestern British Columbia. Known only from 60
small streams in the Chilliwack River drainage. Populations are contiguous with U.S.
populations.
Habitat: Closed-canopy mountain streams in Douglas-fir and bigleaf maple forests.
Threats: Habitat destruction and degradation. Logging practices alter or destroy stream
habitat through erosion and siltation. Terrestrial adults may be threatened by clear-cutting.
Reproductive capacity to rebound: Moderate. Females can lay up to 200 eggs, but they
do not breed annually. Age at maturity is at least 5 to 6 years.
Management actions completed or under way:
• The Pacific giant salamander is on British Columbia’s Red List of species at risk.
• Chilliwack Lake Park protects a few creeks, and other parks partially protect some
creeks.
• An inventory of populations was completed during the period from 1994 to 1996. The
complete distribution of this species may not be known.
Management actions required:
•
•
•

•

Protect additional small watersheds.
Buffer strips should be required along streams inhabited by Pacific giant salamanders.
The Forest Practices Code of British Columbia does not automatically call for buffer
strips adjacent to small, fishless streams.
The recovery potential of streams in areas that have already been logged should be
determined. Pacific giant salamanders currently occur in streams running through
second-growth forests that were logged in the past, which indicates that the species
can either persist in spite of logging or can recolonize. Continued research on the
effects of logging on habitat and life cycle are required for proper management.
Fill basic gaps in life history information (e.g., age at maturity, factors influencing
recruitment and whether larvae transform or remain aquatic, terrestrial habitat use).

Scientific contacts: Bill Neill, John Richardson
References: Farr 1989, Orchard 1992, Ethier 1993, Richardson and Neill 1997, Cannings
et al. 1999
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Smallmouth Salamander (Ambystoma texanum)
COSEWIC Status:

SPECIAL CONCERN (1991)

Recovery plan exists? No
Distribution: Limited to Pelee Island in southwestern Ontario.
Habitat: Deciduous woodlands that are flooded by spring and/or fall rains.
Threats: Northern limit of species. There is little evidence that smallmouth salamanders
occupied mainland Ontario in the past. Increased development on Pelee Island may
reduce wooded areas. Smallmouth salamanders are part of a complex of all-female
polyploid forms involving the blue-spotted salamander. Genetically pure smallmouth
salamanders are more abundant in the southern portion of Pelee Island, while polyploids
with blue-spotted salamanders are more abundant on the rest of the island. Genetic
swamping of the smallmouth salamanders by the polyploids is a potential threat, but it
remains unclear how habitat changes will affect the composition of the salamander
community.
Reproductive capacity to rebound: Moderate. Females lay over 300 eggs and may
breed annually. Maturity is reached after the third winter.
Management actions completed or under way:
• The smallmouth salamander has been designated as threatened by the Ontario
government.
• Fish Point, where this species occurs, is a nature reserve.
• Surveys of extant populations on Pelee Island were carried out in the spring of 2000.
Management actions required:
• Maintain wooded areas and breeding ponds.
• Very little is known about the ecology of smallmouth salamanders on Pelee Island.
Better understanding of the size of the home range of this species, its migration paths
to breeding ponds, and its hibernation requirements would aid planning. Examination
of the interaction and potential competition with the polyploid forms would clarify
potential threats.
Scientific contacts: Jim Bogart, Larry Licht
References: Bogart and Licht 1991

23

Mountain Dusky Salamander (Desmognathus ochrophaeus)
COSEWIC Status:

SPECIAL CONCERN (1998)

Recovery plan exists? No
Distribution: Known only from a small area in the Adirondacks of southwestern Quebec.
The entire known distribution is confined to five temporary streams and two seepages in
an area of only 12 square kilometres less than 5 kilometres from the New York state
border. The total distribution is unknown, but is probably less than 100 per square
kilometre. The mountain dusky salamander was discovered only in 1988 and is known to
hybridize with the closely related dusky salamander (D. fuscus).
Habitat: High-elevation, cool, rocky woodland, temporary streams, and the adjacent
riparian habitat. These sites are maintained by groundwater through seeps and springs.
Threats: No evidence of decline; however, populations may have been more widespread
historically. The area was logged in the 1800s, primarily to clear land for agriculture, and
cattle have grazed much of the area. Many of the farms in the area were abandoned in the
1950s and the forest is returning. Development pressures in the area include an increase
in cottages. Significant increases in groundwater consumption could threaten the
persistence of some of these temporary streams. This is a serious threat, as groundwater
pumping for the bottled water industry is being considered in the area. Currently, all land
occupied by the mountain dusky salamander is privately owned.
Reproductive capacity to rebound: Low. Females lay 11 to 14 eggs, but probably not
annually. Maturity requires 2 to 5 years.
Management actions completed or under way:
• A peatland upstream of the area, which is important for maintaining stream flow, has
been acquired by the Nature Conservancy of Canada.
Management actions required:
• Land acquisition is not sufficient to protect the mountain dusky salamander. Regional
groundwater planning must be done to ensure that groundwater supplies are adequate
to protect this species.
• Before groundwater pumping goes ahead, it is critical to undertake a thorough
analysis of the regional groundwater flow.
• Development of a landowner stewardship program could facilitate awareness of the
mountain dusky salamander and encourage good land-management practices.
• Thorough surveys for other potential populations should be undertaken in surrounding
streams and seepages.
• Little is known about the movement patterns of the mountain dusky salamander in
Quebec. Better understanding of the terrestrial use of habitat would aid land
management.
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Scientific contacts: Joel Bonin
References: Sharbel and Bonin 1992, Sharbel et al. 1995, Alvo and Bonin 1998

25

Spring Salamander (Gyrinophilus porphyriticus)
COSEWIC Status:

SPECIAL CONCERN (1999)

Recovery plan exists? No
Distribution: South of the St. Lawrence River in southwestern Quebec. Populations
occur in two disjunct locations, both contiguous with the United States. One population
occurs in a small area (~200 km2) in the foothills of the Adirondacks, while the other is
dispersed over a large area (~30,000 km2) in the foothills and mountains of the
Appalachians. Historically the spring salamander may have occurred in the Niagara area
of Ontario adjacent to Buffalo, New York.
Habitat: High-elevation, permanent, cool, rocky woodland streams and the adjacent
forested area. Peak densities occur in headwater streams lacking predatory fish.
Threats: Limited by specialized habitat requirements. Habitat adjacent to streams is
being modified due to agriculture. Logging practices also threaten streams. Housing
developments and sports activities (e.g., skiing) threaten or have eliminated populations.
A proposal for groundwater pumping for the bottled water industry would be a major
threat for the Adirondack population. The drawdown of aquifers is a concern, as spring
salamanders cannot survive waterless periods because of their long larval period (up to 6
years). Water pollution may also be a threat because of the long larval period and the
high trophic level of adults.
Reproductive capacity to rebound: Moderate. Females can lay over 100 eggs, although
they may not breed every year. Maturity is reached in 4 or more years.
Management actions completed or under way:
• The Adirondack spring salamander population is all on private land. The Nature
Conservancy of Canada has acquired a peatland upstream of the area, which is
important in maintaining stream flow.
• The most important protected area in the Appalachian population is Mount Orford
Provincial Park. Spring salamanders occur in Yamaska Provincial Park, but there are
few suitable habitats. A population also occurs in the protected area of the water
reservoir for Granby on Mount Shefford.
Management actions required:
• It is necessary to protect headwater stream populations in both the Adirondacks and
Appalachians. In the Adirondacks, Gulf Stream near Covey Hill is a key habitat. In
the Appalachians, there is a need to identify and protect sites on various mountains,
particularly on Mounts Brome, Elephant, Shefford, Stokes, and Sutton.
• The provincial forestry code requires a 20-metre buffer along streams, but small
headwater streams are often overlooked. The forestry code should include buffers
along these streams as well.
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•
•
•

Headwater populations with the highest density of salamanders should be identified,
their habitat characteristics determined, and forestry practices modified to preserve
these habitats.
Regional groundwater planning is required, particularly in the Adirondacks, to ensure
that streams do not dry up during the summer.
Additional surveys at the edge of the known range should be conducted to identify
unknown populations.

Scientific contacts: Joel Bonin
References: Bonin 1991, 1994, 1999
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Coeur d’Alène Salamander (Plethodon idahoensis)
COSEWIC Status:

SPECIAL CONCERN (1998)

Recovery plan exists? No
Distribution: Limited to southeastern British Columbia on the east side of Kootenay
Lake and the lower Moyie River drainage. Currently known from 20 sites in British
Columbia on 18 different watercourses, although the complete distribution remains
unknown.
Habitat: Splash zones, rock (not earth) seepages, and riparian habitat associated with
exposed bedrock and waterfalls. Coeur d’Alène salamanders occur in these wet
microhabitats in a landscape that is otherwise quite dry.
Threats: Destruction, degradation, and fragmentation of habitat. Forestry practices alter
or destroy stream habitat. Road construction and widening also threaten populations, as
the salamanders make use of wet rock walls along the highway.
Reproductive capacity to rebound: Low. Females lay an average of 6 eggs every 2 to 3
years. Age at maturity is unknown but is at least several years.
Management actions completed or under way:
• The Coeur d’Alène salamander is on British Columbia’s Red List of species at risk.
• This species occurs in one provincial park (the location is being kept secret);
otherwise, no sites are protected. Two other sites are proposed protected areas — new
reserves similar to nature reserves with no logging or mining.
• A steel gate has been installed over a mineshaft to prevent public access to a site with
Coeur d’Alène salamanders.
Management actions required:
• Additional surveys are required to confirm the complete distribution of this species,
particularly the northern limit.
• Basic biological knowledge about this species, particularly related to habitat use,
dispersal ability, and the effects of isolation on populations, is lacking.
• Research is also required on how forestry activities can be adequately managed to
protect Coeur d’Alène salamanders and their habitat.
Scientific contacts: Penny Ohanjanian
References: Ohanjanian 1997a, Dupuis and Ohanjanian 1998, Cannings et al. 1999
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4.1.2 Anurans
Most people easily recognize frogs and toads. They occupy a wide range of habitats, from
meadow to prairie to forest. All Canadian species breed in water (in water bodies ranging
from temporary ponds to lakes). The eggs of frogs and toads, which they usually lay in a
mass, hatch in a few days or weeks. In many species, larvae (or tadpoles) transform in a
few weeks; in some species, however, larvae overwinter before transforming. While
females may lay thousands of eggs, mortality in the egg and tadpole stage is naturally
very high (~90%). Newly transformed frogs are also extremely vulnerable to predators,
and many do not survive their first winter. In many species, adults live only long enough
to breed once or twice.
Five families of anurans are found in Canada:
1. Tailed Frogs (Ascaphidae). A small family with only two genera and one species in
North America, the tailed frog. It is found only in British Columbia and may consist
of two subspecies. Both populations are listed by COSEWIC. One is designated as
Endangered and the other as Special Concern.
2. Spadefoots (Pelobatidae). A large family well adapted to dry conditions on the
prairies. Two species occur in Canada, one of which, the Great Basin spadefoot, is
designated as Special Concern by COSEWIC.
3. Toads (Bufonidae). A large family, but all species in North America belong to the
genus Bufo. Five species occur in Canada, two of which are at risk: the Fowler’s toad
of southern Ontario (Threatened), and the Great Plains toad of the prairies (Special
Concern).
4. Treefrogs (Hylidae). A large family of relatively small frogs adapted for climbing.
Seven species occur in Canada. Only Blanchard’s cricket frog has COSEWIC status
(Endangered), and this species is believed to be extirpated from Canada.
5. True Frogs (Ranidae). A large family of large “typical” frogs. All species in North
America belong to the genus Rana. Nine species occur in Canada, three of which are
listed by COSEWIC: the Oregon spotted frog of British Columbia (Endangered); the
Northern leopard frog, which is widespread (Endangered in British Columbia; Special
Concern on the prairies); and the red-legged frog of British Columbia (Special
Concern).
Frogs face a number of threats. Globally, the concern over the decline of amphibians has
been driven by the loss of a number of frog species in many tropical areas. Significant
range contractions have been experienced by many North American species, typified by
the northern leopard frog. Potential causes of decline include increases in UV radiation,
disease, and pesticides. In Canada, the greatest threat is habitat loss. Draining of wetlands
for agriculture and development has decreased the number of breeding sites, decreased
the connectivity between habitats, and increased the distance between sites. Agricultural
pesticides may also threaten many species. High levels of contaminants can interfere with
the process of metamorphosis and have been linked to deformities.
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Tailed Frog (Ascaphus truei)
COSEWIC Status:

Southern Mountain: Endangered (2000)
Pacific Coast: Special Concern (2000)

Recovery plan exists? No
Distribution: Limited to British Columbia. The southern mountain population is limited
to extreme southeastern British Columbia. Only four occurrences are known in two
drainage systems. The Pacific coast population occurs along the Pacific coast as far north
as Prince Rupert. The two populations are disjunct in both Canada and the United States.
Habitat: Restricted to cool, permanent mountain streams with stable substrates.
Reproductive capacity to rebound: Moderate. The larval stage lasts approximately 4
years, and the species can take up to 3 additional years to reach maturity.
Threats: Habitat loss and degradation from logging, which causes siltation and higher
water temperatures, are the main threats.. All life stages have a narrow temperature
tolerance.
Management actions completed or under way:
• Few populations of the tailed frog occur in protected areas, and none of the southern
mountain populations are on protected land.
• Genetic analyses are under way to clarify the relationship of the two populations.
Preliminary analyses indicate that the two populations are distinct and may warrant
subspecific or specific status.
Management actions required:
• Further surveys, particularly in the southern mountain area, are required to locate
additional populations.
• Habitat of existing southern mountain tailed frogs must be protected.
• Research is required on habitat requirements, dispersal ability, the effect of forestry
practices on habitat quality, and the effect of forest fragmentation on population
stability.
Scientific contacts: Linda Dupuis
References: Dupuis and Bunnell 1997, Cannings et al. 1999
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Great Basin Spadefoot Toad (Spea intermontanus)
COSEWIC Status:

SPECIAL CONCERN (1998)

Recovery plan exists? No
Distribution: Limited to southern British Columbia. The centre of the distribution
appears to be in the southern Okanagan Valley.
Habitat: Dry grasslands, shrublands, and open woodlands with sandy soil. Shallow,
ephemeral ponds are typical breeding habitat.
Threats: Loss, degradation, and fragmentation of habitat. The southern Okanagan Valley
is under great development pressure from intensive agriculture and housing. A variety of
other factors may be affecting populations: cattle and off-road vehicles disturb temporary
breeding ponds; increased use of groundwater may be lowering the water table in the
Okanagan, which reduces the duration of ephemeral ponds; the increase in the number of
roads in the area may also increase traffic fatalities and increase the isolation of this
population. Introduction of predatory fish into lakes and ponds may also pose a threat.
Reproductive capacity to rebound: Moderate. Females lay up to 800 eggs. Maturity is
reached in 2 or more years. Reproduction is very uncertain and may occur only every few
years when spring rains are intense. Even when breeding does occur, many ponds dry up
before metamorphosis is complete.
Management actions completed or under way:
• The Great Basin spadefoot is on British Columbia’s Blue List of species at risk
(Special Concern).
• A few populations of this species are protected. The three largest known populations
all have some degree of protection: the 100-hectare Haynes Lease Ecological Reserve
protects part of the habitat of the Osoyoos Lake population; Crown land temporarily
protects the Osoyoos sewage lagoons population; Lac du Bois Provincial Park
protects the Lac du Bois population.
• The Nature Trust of British Columbia has acquired land on which spadefoot toads
live. The most significant area is the White Lake Ranch west of Okanagan Falls.
Management actions required:
• Osoyoos Municipal Council is seriously considering the area around the sewage
lagoons as an ideal area for a housing development project. This area is home to one
of the largest known populations of spadefoot toads, and development should be
prevented.
• Breeding sites should be fenced to keep out cattle.
• Priority should be given to protecting water bodies of all sizes adjacent to grassland
habitat.
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Fish introductions should not be undertaken where spadefoot toads breed in
permanent water bodies.
Development on private land adjacent to major breeding sites should be discouraged.
Basic information about the biology of this species is lacking and must be obtained to
develop proper management techniques. Particular gaps in knowledge relate to such
aspects as the precise aquatic habitat requirements of this species, its movement and
dispersal patterns, its summer habitat requirements, and its hibernation preferences.
Without this information, it is difficult to assess the amount and type of habitat
required around breeding ponds.
The potential to modify suboptimal sites to increase the amount of high-quality
habitat should be assessed.

Scientific contacts: Richard Cannings
References: Orchard 1992, St. John 1993, Leupin et al. 1994, Cannings 1998, Cannings
et al. 1999
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Great Plains Toad (Bufo cognatus)
COSEWIC Status:

SPECIAL CONCERN (1999)

Recovery plan exists? No
Distribution: Limited to southeastern Alberta, southern Saskatchewan, and extreme
southwestern Manitoba. Populations in Alberta and Saskatchewan are contiguous, but the
Manitoba range is disjunct.
Habitat: Mixed-grass prairie. Breeding sites typically are temporary, shallow ponds
formed by winter melt or spring rains. Permanent water bodies fed by springs may be
critical during prolonged droughts. Great Plains toads will not breed in muddy water.
Threats: Northern limit of species. Conversion of grasslands to cropland has reduced the
quantity and quality of habitat. Destruction of prairie wetlands has probably reduced the
number of populations and increased the distance between populations. Oil and gas
development is also a potential threat. Cattle reduce the quality of breeding pond habitat
by stirring up mud, an activity that poses a threat if cattle make use of a pond before the
eggs in it hatch.
Reproductive capacity to rebound: High. Females lay an average of 9000 eggs
annually. Maturity is reached in 3 to 5 years.
Management actions completed or under way:
• The Great Plains toad is on the provincial Red List of species at risk in Alberta.
• Many breeding sites occur within the Suffield National Wildlife Area. This site is not
completely protected, as oil and gas development occurs within it.
• Great Plains toads are not known to exist in any parks in Alberta, Saskatchewan, or
Manitoba. They do occur in a number of community pastures used for grazing. This
land is protected from development but is not always managed for wetlands.
Management actions required:
• Determine the complete extent of the range of the Great Plains toad, particularly in
Saskatchewan, using reconnaissance auditory surveys in years of high water. Surveys
in the 1980s done during a drought period may have underestimated the number of
populations on the prairies.
• More knowledge about dispersal, habitat use, and hibernating requirements is needed.
• In grazed areas, which make up much of the Canadian habitat, the placement near
wetlands of salt blocks for cattle should be discouraged.
• Determine the significance of the effect of cattle on Great Plains toads. This research
could be conducted in association with research on other sensitive prairie species —
both plant and animal.
• Education programs for the oil and gas industry should be developed concerning the
effects its activities have on this species. Discussion with this industry has begun.
• Encourage programs that discourage the conversion of grasslands to cropland.
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Scientific contacts: Andrew Didiuk
References: James 1998, Didiuk 1999
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Fowler’s Toad (Bufo fowleri)
COSEWIC Status:

THREATENED (1999)

Recovery plan exists? No
Distribution: Limited to the north shore of Lake Erie in southern Ontario. Only three
major populations occur, at Rondeau, Long Point, and Point Abino. Fowler’s toad has
been extirpated from Point Pelee and Pelee Island since the 1940s.
Habitat: Early successional habitats around ponds along sandy shorelines.
Threats: Habitat loss along the Lake Erie shoreline. The loss of small wetlands near
shoreline beaches is of particular concern because these small ponds are often important
breeding sites.
Reproductive capacity to rebound: High. Females breed during their first or second
spring and lay an average of 2500 eggs. Populations fluctuate dramatically. Severe winter
storms reduce adult populations but create the required breeding habitat.
Management actions completed or under way:
• Fowler’s toad has been designated as threatened by the Ontario government.
• Populations at Rondeau and Long Point are protected. The habitat at Long Point is
more secure from landscape alteration. The population at Point Abino is on private
land to which there is limited public access.
• A long-term ecological study at Long Point has been under way since 1988.
Management actions required:
• The habitat should not be modified. Fowler’s toads are adapted to unstable
environments, and any attempt to stabilize dunes to improve the overwinter survival
of this species will result in the loss of breeding habitat to ecological succession.
• Determine the status of populations at Rondeau and Point Abino, and develop landmanagement policies that benefit Fowler’s toads (e.g., allow natural succession to
occur, preserve adequate habitat).
• Encourage beach management that favours natural conditions.
Scientific contacts: David Green
References: Green 1992, 1997, 1999
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Blanchard’s Cricket Frog (Acrins crepitans blanchardi)
COSEWIC Status:

ENDANGERED (1986)

Recovery plan exists? Yes
Distribution: Historically confirmed only from Point Pelee and Pelee Island in southern
Ontario; now likely extirpated from Canada.
Habitat: Permanent wetlands.
Threats: Unknown. Last observed at Point Pelee in 1920. A dramatic decline occurred on
Pelee Island in the 1970s, and Blanchard’s cricket frog is now likely extirpated.
Substantial wetland loss has occurred on Pelee Island, but suitable habitat appears to
remain still. Fluctuating water levels of Lake Erie and breaching of beach ponds by
storms may also be a factor in the extirpation of this species. Exposure to agricultural
pesticides may also have played a role.
Reproductive capacity to rebound: Moderate. Females breed during their first spring
and can lay up to 400 eggs. The population turnover each year is approximately 100 per
cent. This turnover rate makes populations particularly vulnerable to stochastic events.
Blanchard’s cricket frog fits a classic metapopulation model, and successful repatriation
would depend on more than one connected breeding population.
Recovery plan objectives: The goal of the recovery plan is to establish four populations
on Pelee Island and, after accomplishing this, establish a population in Point Pelee
National Park.
Management actions completed or under way:
• None. The recovery team disbanded after completing the recovery plan. Restoration
has not been deemed to be a high priority, given the modest distribution of the species
within Canada and the lack of knowledge about the cause(s) of its decline.
Management actions required:
• Confirm the extirpation of Blanchard’s cricket frog from Pelee Island through
intensive auditory monitoring over two calling seasons.
• Evaluation of the possible causes of the decline of this species is essential before
considering reintroductions. If pesticides played a role in the decline, then
toxicological studies should be conducted on Blanchard’s cricket frog in conjunction
with jurisdictions in the United States where the species is still present.
• Determine if reintroductions are feasible or desirable on Pelee Island.
Scientific contacts: Mike Oldham
References: Oldham and Campbell 1986, Oldham 1992, Kellar et al. 1997
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Red-legged Frog (Rana aurora)
COSEWIC Status:

SPECIAL CONCERN (1999)

Recovery plan exists? No
Distribution: Widely distributed on Vancouver Island, the Gulf Islands, and the
southwestern mainland of British Columbia.
Habitat: Permanent or occasionally temporary water bodies and the surrounding forested
habitat.
Threats: Habitat loss through loss of wetlands has been the major threat historically.
Currently, the presence of the introduced bullfrog, a predatory species, may be a
significant threat. Even bullfrog tadpoles are a significant predator of newly hatched redlegged frog tadpoles. The introduction of game fish is also a significant threat to redlegged frog embryos and tadpoles. Logging may present a threat to terrestrial life stages.
Reproductive capacity to rebound: High. Females lay an average of 680 eggs and breed
annually. Maturity is reached in the third year.
Management actions completed or under way:
• The red-legged frog occurs in Pacific Rim National Park, Strathcona National Park,
Brooks Peninsula Provincial Park, and Elk Falls Provincial Park. The species may
also occur in the following provincial parks: Garibaldi, Golden Ears, Indian Arm,
Pinecone Burke, Mount Seymour, and Cypress.
• The effects on this species of forest fragmentation on Vancouver Island are currently
being researched.
• A study is under way on the interactions between bullfrogs and red-legged frogs.
Management actions required:
• Research on the interactions between bullfrogs and red-legged frogs is critical in
determining whether these species can coexist. Anecdotal evidence suggests that redlegged frogs decline when bullfrogs invade their habitat.
• Park staff should be made aware of the terrestrial and aquatic habitat needs of redlegged frogs.
• Confirm the presence and determine the status of populations within provincial parks
where the presence of the red-legged frog is uncertain.
• Investigate the effects of the introduction of game fish.
• Prevent further loss of wetlands within the range of the red-legged frog.
• Insure habitat connectivity between occupied sites.
Scientific contacts: Heather Waye, Purnima Price
References: Waye 1999
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Northern Leopard Frog (Rana pipiens)
COSEWIC Status: B.C. Populations: ENDANGERED (1998)
Prairie Populations: SPECIAL CONCERN (1998)
Eastern Populations: NOT AT RISK (1999)
Recovery plan exists? No
Distribution: Widespread in Canada. Historically common in southeastern British
Columbia, the species is now reduced to one known native population in that province
and has also been introduced to Vancouver Island. The range of the northern leopard frog
has contracted significantly in Alberta, and declines have also occurred in Saskatchewan
and Manitoba. Populations in British Columbia are disjunct from prairie populations.
Habitat: Highly variable. Northern leopard frog can breed in wetlands ranging from
small ponds to lakes. Generally it favours relatively open areas.
Threats: Unknown. Populations of this species collapsed across the prairies during the
mid-1970s to late 1970s. Potential causes include drainage of wetlands, drought,
modification of habitat, introduction of game fish, use of pesticides, disease,
eutrophication of wetlands, and increases in UV radiation.
Reproductive capacity to rebound: High. Females mature in under 2 years and can lay
up to 7000 eggs. Mortality is very high (~90%) before metamorphosis. Recolonization of
now unoccupied watersheds may be difficult without human intervention.
Management actions completed or under way:
• The northern leopard frog has been declared provincially endangered in Alberta and is
on British Columbia’s Red List.
• This species occurs in a number of protected areas. In British Columbia, it is limited
to the Creston Valley Wildlife Management Area. It occurs in the Suffield National
Wildlife Area and a number of public lands leased for grazing in Alberta, and it is
present in Grasslands National Park in Saskatchewan. There is little current
information on the distribution of the northern leopard frog in Manitoba.
• Some areas in Alberta have been fenced to keep cattle out of wetlands.
• Trial reintroductions in central Alberta resulted in northern leopard frogs breeding and
surviving for several years.
• In the Caroline, Alberta, area in 1999, 1500 young of that year were released from egg
masses hatched in captivity.
• During 1998/99, additional surveys were conducted in the Columbia Basin of British
Columbia for other populations that may still exist. No new populations were
detected.
• Creston Valley Wildlife Management Area has agreed to postpone drawdowns at the
northern leopard frog location and will help manage the area for this species.
Historically, this site has been managed for waterfowl.
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Fencing has been constructed along the western edge of the Creston site to exclude
cattle.
Habitat use in spring, summer, and winter is being examined at the Creston site, and
surveys for predatory fish are being undertaken.

Management actions required:
• Halt the loss of prairie wetlands.
• Maintain natural aquatic connections between wetlands. Northern leopard frogs
disperse along these aquatic corridors, and the increasing trend toward channelization
may hinder the dispersal of the species.
• Northern leopard frogs should be reintroduced to now unoccupied watersheds.
Reintroduction is being considered at another site in the Creston Valley Wildlife
Management Area in British Columbia and in areas in Alberta.
• Hibernation, breeding, and summering habitat should be mapped to assess landscapelevel habitat requirements.
• Protection of continuous riparian habitat along major rivers on the prairies is essential
for maintaining connections between wetlands and ensuring that travel corridors exist.
• Develop guidelines for creating and maintaining suitable habitat for northern leopard
frogs in wetlands managed for waterfowl.
• Recent evidence suggests that this species may have declined in Colorado because of
chytridiomycosis. There is an urgent need to locate northern leopard frogs collected
during the decline on the prairies and test them for the presence of the chytrid fungus.
Scientific contacts: Heather Waye (BC), Wayne Roberts (AB)
References: Ohanjanian 1997b, Seburn et al. 1997, Wagner 1997, Seburn and Seburn
1998a, Waye and Cooper 1999
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Oregon Spotted Frog (Rana pretiosa)
COSEWIC Status:

ENDANGERED (1999)

Recovery plan exists? In progress
Distribution: Limited to the extreme southwestern corner of British Columbia in the
Fraser River Lowlands. This species is currently known only from three sites. The Oregon
spotted frog was identified as a unique species separate from the more widely distributed
Columbia spotted frog in 1997. The Oregon spotted frog was previously believed to be
extirpated.
Habitat: Breeds in shallow areas of permanent wetlands. Mainly aquatic.
Threats: Loss and fragmentation of habitat have been the major threats historically.
Other threats include the introduced predatory bullfrog, game fish, livestock, and
alteration of the water table. Agricultural pollutants may also threaten this species, as it
appears to be highly sensitive to nitrates. Reed canarygrass (Phalaris arundinacea), an
invasive perennial with creeping rhizomes, is present at all sites and reduces the amount
of open breeding habitat. The three remaining populations are isolated from each other.
Two are only about 10 kilometres apart, and the third is about 50 kilometres away from
the other sites. Globally, the Oregon spotted frog is no longer present in over 90 per cent
of its historic range.
Reproductive capacity to rebound: High. Females lay approximately 1000 eggs
annually. Maturity is reached in 3 or more years.
Management actions completed or under way:
• The Oregon spotted frog is on British Columbia’s Red List of species at risk.
• Intensive searches in 1996/97 confirmed that this species was present in British
Columbia at three localities.
• One site (Naval Radio Station) is owned by the Department of National Defense, and
this site offers some protection, as natural succession is held back by staff and
civilians are not allowed on the site. The second site (Mountain Slough) is on private
land, but there is little chance of development there because of the hydrology of the
site. The third site (Maria Slough) is owned by the Seabird Indian Band.
• A management plan for the Naval Radio Station site is under way.
Management actions required:
• Increase protection of the three extant populations of the Oregon spotted frog.
• It is important that surveys for unknown populations be done, as other localities may
exist.
• Ensure that no further loss of wetland habitat occurs in the Lower Fraser Valley.
• Halt introductions of exotic species to wetlands, and instigate removal programs for
introduced predatory species.
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Any wetlands containing this species should be protected and monitored, given the
low number of populations in Canada and globally.

Scientific contacts: David Green, Russ Haycock
References: Green et al. 1996, 1997; Haycock 1999a, b; Marco et al. 1999
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4.2 Reptiles
More than 6600 species of reptiles occur worldwide (Russell and Bauer 1993). In the
early decades of the 20th century, many new species were described. That “boom” of
discovery appears to be over (Stork 1999).
Reptiles, which evolved from the ancient amphibians, are characterized by shelled eggs
and dry, scaly skin. The scaly skin is taken to an extreme with the hard shell of most
turtles. Unlike amphibians, reptiles do not undergo metamorphosis. They possess claws
and external ear openings.
There are four orders of reptiles, two of which occur in Canada:
1. Turtles (Chelonia). There are more than 250 species of turtles in the world. Turtles
are adapted to a variety of terrestrial habitats, including deserts, in which tortoises
live. Many species are also adapted to aquatic life, in both freshwater and marine
ecosystems.
2. Lizards and Snakes (Squamata). Snakes and lizards are each a suborder of
Squamata, although some authorities consider each group to be a separate order.
Snakes evolved from the lizards and together the two suborders contain over 6300
species.
3. Alligators and Crocodiles (Crocodylia). This order is a small group of
approximately 20 species worldwide that are adapted to freshwater, brackish, and
marine ecosystems.
4. Tuatara (Rhynchocephalia). This order is represented by two lizard-like species, the
Tuatara, from New Zealand.

4.2.1 Turtles
With their characteristic shell, turtles are easily identified. While only freshwater turtles
breed in Canada, sea turtles make use of marine waters off both the east and west coasts.
Unlike many species of reptiles, turtles tend not to be feared by most people. This may be
because of the perceived slowness and the lack of aggression in many turtle species. In
many cultures, turtles are a symbol of longevity and wisdom.
In general, turtles are characterized by a number of biological traits. They are long-lived
and slow to mature. Many species in Canada require 10 or more years to mature. Females
typically do not breed every year. All species lay eggs. Nests are simple holes dug in a
loose substrate in a sunny area. In most species of turtles, sex determination is
temperature dependent — the incubation temperature of the eggs determines the sex of
the offspring.
Six families of turtles occur in Canada:
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1. Snapping Turtles (Chelydridae). A small family of only two species. Only the
snapping turtle occurs in Canada. It is widespread and relatively common.
2. Musk and Mud Turtles (Kinosternidae). A family of 20 or more species, most
occuring in Central America. One species, the common musk turtle, occurs in
Canada. It is limited to southern Ontario and extreme western Quebec.
3. Pond and Marsh Turtles (Emydidae). The largest family of turtles, with
approximately 100 species. Five species are native to Canada, three of which have
COSEWIC Status: the spotted turtle (Special Concern), the wood turtle (Special
Concern), and the Blanding’s turtle (Threatened in Nova Scotia).
4. Marine Turtles (Cheloniidae). A family of six species. Three of them are reported
occasionally in Canadian waters: the Atlantic Ridley turtle, the green turtle, and the
loggerhead turtle.
5. Leatherback Sea Turtles (Dermochelyidae). A family of only one species, the
leatherback sea turtle. It is the largest living turtle and may weigh over 900 kilograms
and reach lengths in excess of 2 metres. The carapace of this species, unlike that of
other sea turtles, lacks horny scutes but is covered with a leathery skin. The
leatherback is considered Endangered by COSEWIC.
6. Softshell Turtles (Trionychidae). A large family, with many Asian species. These
turtles lack the hard shell of most turtles. Only the spiny softshell occurs in Canada. It
is designated as Threatened by COSEWIC.
Turtles face a number of threats. Loss and degradation of habitat affect virtually all
species. Traffic is a serious threat, particularly to adult females seeking nesting sites. Nest
predation, especially in many “protected areas,” approaches 100 per cent because of
elevated populations of raccoons and skunks. Because adult turtles may live 30 or more
years, the lack of recruitment into the breeding population can go unnoticed for years. An
increasingly important threat is collection for the pet trade. Unscrupulous dealers can
wipe out entire populations when turtles aggregate during certain times of the year. Even
the occasional removal of adults can eliminate populations. Chemical pollutants have
been identified as a cause of decreased egg viability and increased rates of hatchling
deformities in some polluted areas of the Great Lakes.

Leatherback Turtle
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Spotted Turtle (Clemmys guttata)
COSEWIC Status:

SPECIAL CONCERN (1991)

Recovery plan exists? No, but in Ontario a joint recovery team for the spotted turtle and
wood turtle was formed in early 2000.
Distribution: Southern Ontario and possibly south of the St. Lawrence River in Quebec.
There are only three records from Quebec, so either spotted turtles are very restricted in
their distribution or they no longer occur in that province.
Habitat: Varies across the range. In southern Canada, the spotted turtle occupies marshes
and ponds, while farther north it lives mainly in bogs.
Threats: Loss of wetlands in southern Ontario has probably eliminated populations.
Populations tend to be small and isolated. Spotted turtles often make use of wetland
complexes, and the fragmentation of these habitats may eliminate populations. Illegal
collecting for the pet trade may be a significant threat to this species. Spotted turtles will
hibernate communally, and their hibernation sites may be critical habitat for the survival
of this species.
Reproductive capacity to rebound: Low. Females require 10 or more years to mature,
tend to breed every other year, and lay an average of only 5 eggs. Nest predation is high.
Management actions completed or under way:
• The spotted turtle is designated as vulnerable by the Ontario government.
• Harvest or collection of spotted turtles is illegal in Ontario.
• The spotted turtle occurs in a number of protected areas in Ontario, including
Georgian Bay Islands and Point Pelee National Parks (where there have been no
observations in the last 10 years), Big Creek National Wildlife Area, Long Point
Provincial Park, MacGregor Point Provincial Park, Rondeau Provincial Park, and Mer
Bleue Bog.
Management actions required:
• Reduce illegal collecting.
• Maintain habitat quality of occupied wetlands.
• Identify and protect group hibernacula and nesting areas.
• Decrease nest predation in areas of subsidized predators such as raccoons.
• Determine the status of poorly documented populations in cooperation with the
Natural Heritage Information Centre (Ontario Ministry of Natural Resources). Many
sites have reports of only one or two individuals. Whether these are extant
populations should be determined.
• Designate the spotted turtle as specially protected in national parks. Doing so will
result in higher fines for people caught collecting this species illegally.
Scientific contacts: Ron Brooks (Ontario), Roger Bider (Quebec)
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References: Oldham 1991; Litzgus and Brooks 1998a, b; Haxton and Berrill 1999;
Seburn 1999
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Wood Turtle (Clemmys insculpta)
COSEWIC Status:

SPECIAL CONCERN (1996)

Recovery plan exists? No, but in Ontario a joint recovery team for the spotted turtle and
wood turtle was formed in early 2000.
Distribution: Southern Ontario, southern Quebec, New Brunswick, and Nova Scotia.
Habitat: The most terrestrial Canadian turtle. It is associated with sand- and gravelbottomed streams in areas of open-canopy forest.
Threats: Illegal collecting — either commercially for the pet trade or on an occasional
basis — is a serious threat. As wood turtles become more rare, their value in the pet trade
has increased. Loss, degradation, and fragmentation of habitat have also been a serious
threat. Damming and channelization of streams have destroyed essential habitat.
Mortality from agricultural activities is also significant in some areas. Wood turtles may
hibernate communally, and their hibernation sites may be particularly sensitive to
disturbance.
Reproductive capacity to rebound: Low. Females do not mature until at least 15 years
of age, and many do not breed every year. Clutch size is approximately 10. Nest predation
is typically greater than 80 per cent.
Management actions completed or under way:
• The wood turtle is listed on Appendix II of CITES, which means that trade must be
permitted to be legal.
• Harvest or collection of this species is illegal in all provinces.
• The wood turtle occurs in the following protected areas: Algonquin Provincial Park in
Ontario and La Mauricie National Park in Quebec. No population in New Brunswick
or Nova Scotia is located in a protected area.
• A communal nesting site near La Mauricie National Park is in the process of being
acquired by La Fondation de la Faune du Québec. Once acquired, the site will be
managed by the St. Lawrence Valley Natural History Society.
Management actions required:
• Deter illegal collecting for the pet trade or by individuals.
• More vigorously enforce prohibitions on collecting.
• Maintain water quality, control sedimentation, restrict pesticide use, and establish
streamside buffer zones in known habitat.
• Road building near known habitat should be minimized, and roads should not parallel
inhabited streams.
• Identify and protect important communal hibernation sites.
• Reduce nest predation.
• Deter females from nesting along the shoulders of roads by modifying the substrate,
establishing a thick vegetative cover, or paving the shoulder. Ensure safe nesting
habitat exists nearby.
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Where necessary, create or augment nesting habitat. Nesting areas should have a
sandy substrate, a slope of less than 40 degrees, a southern aspect, and less than 20
per cent ground cover and should be more than 1 metre above the water level and
preferably less than 10 metres from water.
Encourage landowners to learn about wood turtle habitat and ways to protect this
species (e.g., preserving nesting habitat).

Scientific contacts: Ron Brooks (Ontario), Roger Bider (Quebec), Don McAlpine (New
Brunswick), Tom Herman (Nova Scotia)
References: Litzgus and Brooks 1996, Buech et al. 1997, Herman 1997, Saumure and
Bider 1998, Seburn 1998, Brooks et al. 1999, Galois and Bonin 1999
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Blanding’s Turtle (Emydoidea blandingi)
COSEWIC Status: Nova Scotia Populations: THREATENED (1993)
Other Populations: NOT AT RISK
Recovery plan exists? Yes, for Nova Scotia populations.
Distribution: Southern Ontario, extreme southwestern Quebec, and southern Nova
Scotia, where there are at least two disjunct populations.
Habitat: Limited in Nova Scotia to peaty, slow-flowing streams near lakes.
Threats: These populations are remnants from a warmer climatic period. Establishing
Kejimkujik National Park (the centre of the Nova Scotia range) may have increased
raccoon populations and hence predation of Blanding’s turtle nests. Habitat
modifications, such as the construction of roads, beaches, and campgrounds, may have
reduced habitat. A population outside the park on an adjacent watershed occurs mainly on
private land. Manipulation of the water level for hydroelectric power is a significant
potential threat. Populations may also be declining in Ontario.
Reproductive capacity to rebound: Low. Females require up to 20 years to mature and
do not breed annually in Nova Scotia. Clutch size averages approximately 10 eggs, but
successful hatching is constrained by low seasonal temperatures and high nest predation.
Recovery plan objectives: The goal of the recovery plan is to establish a self-sustaining
population both in protected areas (Kejimkujik National Park [KNP]) and outside the
park within the species’ historical range in Nova Scotia. The recovery team has identified
four main objectives:
1.
2.
3.
4.

Determine the habitat requirements and habitat availability for the population
Implement protection and management of habitat necessary for recovery
Clarify our understanding of life history and distribution, particularly of juveniles
Stabilize the population’s age structure through increased recruitment

Management actions completed or under way:
• KNP is restricting public access to known nesting areas of Blanding’s turtle within
the park.
• KNP is restricting the use of machinery (e.g., lawn mowers and road maintenance
equipment) alongside roadways during the nesting season.
• KNP is considering the needs of Blanding’s turtles during any development planning.
• Nests have been screened to foil nest predators.
• A public poster program resulted in the identification of a population outside of KNP.
Management actions required:
• Reduce nest predation to ensure long-term survival.
• Ensure protection of habitat outside of KNP.
48

•

Determine the status of populations in Ontario and Quebec.

Scientific contacts: Tom Herman
References: Herman et al. 1995, 1998; Standing et al. 1997, 1999; Mockford et al. 1999
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Leatherback Sea Turtle (Dermochelys coriacea)
COSEWIC Status:

ENDANGERED (1981)

Recovery plan exists? In progress
Distribution: Adults not uncommon off the Atlantic coast from May to November; very
rare off the coast of British Columbia. Globally, the leatherback sea turtle is the most
widely distributed reptile in the world.
Habitat: Shallow water inshore of the edge of the continental shelf. Leatherbacks are also
observed in deep ocean waters.
Threats: The major threat in Canadian waters is entanglement in fishing gear. Industrial
waste and ingestion of plastic items mistaken for jellyfish may cause mortality. Outside of
Canada, nesting habitat is diminishing and the leatherback is threatened by excessive
collecting of its eggs. Fisheries operating adjacent to nesting beaches may also result in
significant mortality of adults. High-seas drift nets are also a source of mortality.
Reproductive capacity to rebound: Moderate. Females apparently breed every 2 to 3
years, laying 6 or more clutches of up to 150 eggs. It is unclear how many years this
species takes to reach maturity, but probably 10 or more.
Management actions completed or under way:
• The leatherback is listed on Appendix I of CITES, which prohibits virtually all trade.
• This species is specifically protected in New Brunswick under the New Brunswick
Endangered Species Act.
• Specific legal protection is under way in Nova Scotia. (Both Prince Edward Island
and Newfoundland consider the species to fall under federal mandate.)
• The Nova Scotia Leatherback Turtle Working Group has been formed.
• A video designed to inform fishers about entrapped leatherbacks and their release has
been produced.
• The working group (Nova Scotia), federal fisheries officers (New Brunswick), and the
Canadian Coast Guard (Newfoundland) assist leatherbacks entangled in fishing gear.
Management actions required:
• Coordinate approaches for assisting entangled leatherbacks.
• Continued to educate fishers and fisheries officers.
• The characteristics of leatherback habitat in Canadian waters must be determined
more precisely. This knowledge will help identify when and where leatherbacks may
be at risk.
• Deter Canadians vacationing in tropical locations from buying sea turtle merchandise.
These products cannot be brought into Canada, as all sea turtles are listed on
Appendix I of CITES.
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Scientific contacts: Don McAlpine (New Brunswick), Mike James (Nova Scotia), John
Lien (Newfoundland)
References: Cook 1981, Goff and Lien 1988, Goff et al. 1994, Ernst et al. 1994
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Eastern Spiny Softshell Turtle (Apalone spiniferus spiniferus)
COSEWIC Status:

THREATENED (1985)

Recovery plan exists? Yes
Distribution: Limited to four apparently isolated areas in southern Ontario and Quebec:
the Ottawa and St. Lawrence Rivers, Lake Champlain and surrounding tributaries, the
western end of Lake Ontario, and southwestern Ontario.
Habitat: Mainly riverine. The eastern spiny softshell turtle prefers areas with a soft
substrate, sandbars, and mud flats. Nests are laid in sandy areas close to water in full
sunlight. Hibernation sites require well-oxygenated water and a soft substrate.
Threats: Loss, alteration, and fragmentation of habitat. A number of stream-management
techniques affect softshell turtles. Bank stabilization projects eliminate or prevent access
to nesting sites. Sandy areas preferred for nesting are often used for human recreation.
Dams alter stream flow, reducing spring flows that historically scoured away vegetation
and maintained open areas. Dams also may increase water levels after nesting, which
causes flooding of nests. Pollution, nest predation, incidental catches by fishers, removal
by collectors, and removal for food are also threats to this species. Lack of good
hibernation sites may be a limiting factor. Softshell turtles tend to hibernate in large
numbers, and therefore populations are vulnerable at these times.
Reproductive capacity to rebound: Low. Females require 12 or more years to mature.
Typically, softshell turtles lay a single clutch of 12 to 18 eggs. Nest predation is high.
Recovery plan objectives: The goal of the recovery plan is to downlist the softshell
turtle from Threatened to Special Concern. The recovery team has identified four
objectives:
1.
2.
3.
4.

Maintain current population numbers.
Manage habitat to allow for the population to increase.
Prevent any net loss of habitat for the southwestern Ontario subpopulation.
Prevent any net loss of and increase the amount of habitat available for the other
subpopulations.

Management actions completed or under way:
• The creation, enhancement, and protection of nest sites are being undertaken in
southwestern Ontario.
• Agreements are being developed with landowners in southwestern Ontario on whose
land there are nest sites..
• The softshell turtle occurs in the following protected areas: Point Pelee National Park
and Rondeau Provincial Park.
• Nesting and hibernation sites in the Lake Champlain population were identified
through radio telemetry during the period from 1996 to 1999.
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Studies in Quebec are being conducted in collaboration with U.S. organizations
because softshell turtles move between Quebec to Vermont over the course of the
year. The agencies involved are U.S. Fish and Wildlife, Vermont Fish and Wildlife,
and The Nature Conservancy.
Negotiation for protection of critical sites in Quebec is under way.
In Quebec, awareness campaigns focusing on landowners, local municipalities, and
commercial fishers are being conducted. These campaigns include pamphlets, posters,
and presentations by the St. Lawrence Valley Natural History Society.
A ban on the selling of all species of softshell turtles is in effect in Quebec.

Management actions required:
• Determine if populations remain in all four identified areas. There are few recent
reports of softshell turtles from the Ottawa River or the western end of Lake Ontario,
and these populations may be close to being extirpated. Softshell turtles were last
observed at Point Pelee National Park in 1996; their status there is unknown and
probably precarious at best.
• Decrease nest predation. At Rondeau Provincial Park, nest predation of unprotected
nests in 1998 was 100 per cent. Sweeping away all signs of the female from the nest
area has proven effective for deterring predators.
• Identify and protect key hibernation and nesting sites.
• Determine the genetic relatedness of isolated subpopulations.
• Work toward restricting human access (by land and water) to critical sites (e.g.,
nesting areas) in which turtles concentrate and are at risk of disturbance or injury
(e.g., from boat propellers or fishhooks). A key area is the nesting site within the city
of London, which is in one of the most vandalized areas of the city.
• Ban selling of all softshell turtles in Ontario. International trade in softshell turtles for
human consumption is growing in Asian markets. This trade increases the risk that
eastern spiny softshell turtles will be collected and sold, both for domestic uses and
for export. Given the difficulty of distinguishing softshell species, the only reliable
solution is to ban the sale of all softshell turtles.
Scientific contacts: Michelle Fletcher (Ontario), Patrick Galois (Quebec)
References: Campbell and Donaldson 1985; Ernst et al. 1994; Fletcher 1996, 1997,
1998; Oldham and Obbard 1996; Bonin 1997; Ministère de l’Environnement et de la
Faune 1997
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4.2.2 Lizards
Lizards are the most diverse group of reptiles, and over 3800 species occur worldwide
(Russell and Bauer 1993). Most species are not adapted to cool climates, so Canada has
only five species. One additional species, the pygmy short-horned lizard, has been
extirpated from Canada.
Most lizards, and all Canadian species, are insectivorous. While most species lay eggs, a
number of species in a variety of families bear live young. In Canada, the three skink
species all lay eggs, while the short-horned and northern alligator lizards both bear live
young.
The five Canadian lizard species represent three families:
1. Skinks (Scincidae). A large family of more than 1000 species. Skinks are smooth,
cylindrically shaped lizards. Three species occur in Canada, making the skinks the
most diverse family of lizards in Canada. Two of the three species have been
designated by COSEWIC: the five-lined skink and the northern prairie skink are both
designated as Special Concern.
2. Horned Lizards (Phrynosomatidae). A family of over 100 species. Some authorities
consider this group to be a subfamily of the Iguana family. Horned lizards are
distinctive, with squat bodies and “spines.” Two species are known historically from
Canada: the pygmy short-horned lizard of British Columbia has been extirpated and
the short-horned lizard of the prairies has been designated as Special Concern by
COSEWIC.
3. Alligator Lizards (Anguidae). A family of approximately 75 species. Alligator
lizards have stiff bodies because of bony armour (osteoderms) in their skin. Only one
species is found in Canada, the northern alligator lizard. It is limited to southern
British Columbia.
The greatest threat to most lizard species in Canada is habitat loss. Most species are
limited to extreme southern Canada and therefore reside in the most populated areas of
the country. Habitat degradation may be an issue in areas where hibernation sites are
limited, but very little information is available on this subject. Collecting for the pet trade
is a threat to some species as well.
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Five-lined Skink (Eumeces fasciatus)
COSEWIC Status:

SPECIAL CONCERN (1998)

Recovery plan exists? No
Distribution: Two disjunct areas of southern Ontario: on the Canadian Shield and along
lakeshores in extreme southwestern Ontario.
Habitat: Varies across range. In southwestern Ontario, the five-lined skink is found in
sandy areas along the shoreline of Lake Erie, as well as in open sandy woods. On the
Canadian Shield, the species is found in rock outcroppings. Five-lined skinks make their
nests under woody debris or in logs (in southwestern Ontario) or under thin rock slabs (on
the Canadian Shield).
Threats: At Point Pelee National Park, the population has declined because of removal or
destruction of woody debris and logs by park staff (this activity was stopped in about
1994) and park visitors. Illegal collecting of eggs and nesting females is also a serious
threat at the park. Collecting has also caused the removal and destruction of woody
debris. Little information is available about the status of populations on the Canadian
Shield.
Reproductive capacity to rebound: Low. Females require more than 1 year to reach
maturity and rarely live more than 5 years. Clutch size is small (<10).
Management actions completed or under way:
• The five-lined skink has been designated as vulnerable by the Ontario government
• This species occurs in a variety of protected areas, including Georgian Bay Islands
and Point Pelee National Parks and Awenda, Petroglyphs, Pinery, Rondeau, and Six
Mile Lake Provincial Parks. Skinks may be quite rare in some of these areas.
• Point Pelee National Park now is removing drift material only from the shorelines of
beach areas. Experimental movement of this material to the stabilized dunes has
resulted in increased abundance of five-lined skinks, but the material (including logs)
continues to disappear.
• Removal or disturbance of woody debris is prohibited at Point Pelee, yet these
activities remain a major threat to the critical habitat.
• Interpretive programs at Point Pelee emphasize that visitors are not allowed to remove
anything from the park, including plants, animals, and inanimate objects.
• The five-lined skink has been identified as a species of high conservation concern in
the current draft of the management plan for Point Pelee and has been designated as a
protected species in the National Parks Act.
Management actions required:
• Enforcement of the ban on collecting wildlife must occur in all parks.
• Removal or disturbance of woody debris must be deterred in all parks through a
variety of means, including interpretive programs, signage, and enforcement by staff.
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Protection of stabilized dune areas is important for maintaining required habitat.
Parks in which five-lined skinks live should incorporate this species into their
management plans.
Determine if populations on the Canadian Shield are stable or declining.
Encourage landowners to protect or enhance microhabitat. Five-lined skinks can
easily coexist with people if given due consideration, which may be as simple as
providing cover objects in sunny locations and confining pets.

Scientific contacts: Stephen Hecnar, Carolyn Seburn
References: Seburn 1993, Seburn and Seburn 1998b, Hecnar 1994, Hecnar and
M’Closkey 1998
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Northern Prairie Skink (Eumeces septentrionalis septentrionalis)
COSEWIC Status:
SPECIAL CONCERN (1989)
Recovery plan exists? No
Distribution: Restricted to two areas in southwestern Manitoba: the area of Shilo and
Spruce Woods east of Brandon, and the Lauder Sandhills southwest of Brandon;
populations are disjunct from distributions in the United States.
Habitat: Open areas of prairie vegetation with sandy soil.
Threats: Unclear if declines have occurred. Populations in Canada are probably a relict
from the Hypsithermal, 4000 to 6000 years ago, when conditions were warmer on the
prairies. The northern prairie skink occupies the majority of the available areas of sandy
soil in southwestern Manitoba. One of the major threats is the loss of prairie habitat
through fire suppression, which allows the expansion of Aspen Parkland. The European
invasive exotic leafy spurge (Euphorbia esula) is taking over many prairie areas in
southwestern Manitoba. It forms large, dense patches, which the skinks avoid.
Reproductive capacity to rebound: Low. Females mature after their second or third
winter and appear to breed annually. Clutch size is generally less than 10. Reproductive
success is probably low in cool, wet summers.
Management actions completed or under way:
• Some populations of the northern prairie skink occur within Spruce Woods Provincial
Park, Spruce Woods Forest Reserve, and Canadian Forces Base Shilo, but land-use
practices do not necessarily protect the northern prairie skink.
Management actions required:
• It is essential to preserve and reclaim as much of the native prairie ecosystem as
possible. Controlled burns should be implemented in Spruce Woods Provincial Park
and Crown lands in Carberry Sandhills to prevent conversion to Aspen Parkland.
• Controlled burns would also help control the spread of leafy spurge. This is essential
for the long-term survival of the northern prairie skink, as leafy spurge has taken over
complete ridges, forcing skinks to move to other areas. In three locations, skinks
appear to have disappeared with the invasion of leafy spurge.
• Halt loss of prairie habitats on sandy soils.
Scientific contacts: Errol Bredin
References: Bredin 1989, 1993
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Short-horned Lizard (Phrynosoma hernandezi)
COSEWIC Status:

SPECIAL CONCERN (1992)

Recovery plan exists? No
Distribution: Southeastern Alberta and southwestern Saskatchewan (ranges are not
contiguous).
Habitat: Occupies ecotones, particularly along coulee and canyon rims. South-facing
slopes are preferred in general.
Threats: Populations in Canada are probably a relict from the Hypsithermal, 4000 to
6000 years ago, when conditions were warmer on the prairies. Development of coulee
edges or cropping too close to edges can eliminate habitat. Ongoing oil and gas
development is occurring throughout the range of the short-horned lizard in southern
Alberta. This species makes use of vehicle tracks as travel routes, a behaviour that may
result in significant traffic mortality during the construction of oil wells. Habitat
disturbance from oil and gas development often leads to erosion, which reduces the
habitat available for the short-horned lizard. Populations near urban centres appear to
become eliminated because of incidental catches by children and predation by cats.
Reproductive capacity to rebound: Low. Females may require more than 1 year to
reach maturity and rarely live more than 5 years. Clutch size is small (<10).
Management actions completed or under way:
• Based on the perception that the species was not severely at risk, the short-horned
lizard has been downlisted from the Red List to the Blue List of species at risk in
Alberta.
• In theory, oil and gas developments must conduct site impact assessments for shorthorned lizards in Alberta. Such assessment does not appear to be occurring.
• The short-horned lizard is not known from any parks in Alberta. The species occurs
on many public lands leased for grazing. Grazing appears to be a compatible land use
and has undoubtedly preserved much short-horned lizard habitat.
• All known populations in Saskatchewan are within the boundaries of Grasslands
National Park.
Management actions required:
• Prevent cropping or other development within 100 metres of coulee edges.
• Carry out intensive monitoring to determine if populations are declining.
Scientific contacts: Larry Powell
References: Powell and Russell 1998, Powell et al. 1998
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4.2.3 Snakes
More than any other group of organisms, snakes are feared and persecuted by humans.
These fears are unwarranted, as even rattlesnakes are more apt to avoid humans than to
attack them.
Snakes are a highly diverse group, consisting of more than 2000 species. They occupy
habitats ranging from marshes to deserts. All species are either insectivorous or
carnivorous. Many species lay eggs, but some bear live young. This adaptation has
allowed the common garter snake to exist farther north in Canada than any other reptile.
Only three families of snakes occur in Canada:
1. Typical Snakes (Colubridae). This is the largest family of snakes in the world,
containing roughly 75 per cent of all species. Twenty-one species are found in
Canada. Ten species or subspecies have been designated by COSEWIC. Three are
designated as Endangered, four as Threatened, and three as Special Concern.
2. Vipers (Viperidae). Three species of rattlesnakes are known from Canada. The
timber rattlesnake was extirpated from southern Ontario during the first half of the
20th century. The massasauga is designated as Threatened by COSEWIC.
3. Boas and Pythons (Boidae). Only one species of boa is found in Canada, the rubber
boa of southern British Columbia. It is a secretive snake and may be declining.
The greatest threat to snakes is humans, who kill snakes intentionally or run over them
accidentally (or intentionally). Because of the warmth of tarmac roads, snakes are often
attracted to them, particularly in the evening as air temperatures drop. Loss and
degradation of habitat also take their toll on snake populations. Collection for the pet
trade is a threat to some species.

Blue Racer
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Blue Racer (Coluber constrictor foxii)
COSEWIC Status:

ENDANGERED (1991)

Recovery plan exists? Yes
Distribution: Now limited to Pelee Island in southern Ontario. There are post-1950s
records from Point Pelee and Pinery Provincial Park, but these populations are now
extirpated.
Habitat: Mainly open areas, such as prairies and old fields. Blue racers use limestone
fissures for hibernacula. This species hibernates in small groups, often with fox snakes
and Lake Erie watersnakes.
Threats: Traffic is a significant and growing threat on Pelee Island because of the
increase in visitors. A minimum of 75 blue racers were killed during the period from
1993 to 1995. Other threats include habitat loss, natural succession toward forest, and
persecution by humans.
Reproductive capacity to rebound: Moderate. Females mature before age 3 and
generally breed annually. They lay approximately 15 eggs.
Recovery plan objectives: The goal of the recovery plan is to make the blue racer selfsustaining in Ontario through actions to make the existing Pelee Island population secure,
and by creating at least one additional self-perpetuating population within the former
occupied range on the Ontario mainland.
Management actions completed or under way:
• The blue racer has been designated as endangered by the Ontario government.
• Two hedgerows have been created to provide movement corridors.
• Four artificial hibernacula were created, but two were dismantled due to community
opposition.
• A video was created for the ferry to Pelee Island to highlight the ecology of the island,
including the blue racer.

•

Several conservation initiatives for the restoration and protection of habitat are under
way on Pelee Island.

Management actions required:
• It is critical to increase community awareness of and support for the blue racer.
Without community support, successful recovery cannot occur.
• The largest subpopulation on the island, at Browns Road Savanna, is completely on
private land, and more than 80 per cent of the land is zoned for limestone extraction.
This site should be protected.
• Increase the amount of prime habitat through planned burns or other means to halt
natural succession to forest.
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Nesting sites in rotting logs along shorelines are frequently disturbed. Either the land
must be protected or alternate nesting sites must be found or created. Experiments
with artificial nesting structures should be continued.
The establishment of bicycle paths to reduce vehicular traffic by tourists could reduce
traffic mortality.
Reduced speed limits on roads in blue racer habitat may help to reduce traffic
mortality.
Establishment of a mainland population is considered most logistically feasible at
Pinery Provincial Park. Habitat restoration must be continued before this can occur.

Scientific contacts: Ben Porchuk, Ron Brooks
References: Campbell and Perrin 1991, Porchuk 1996, Porchuk and Prevett 1999
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Eastern Yellow-bellied Racer (Coluber constrictor flaviventris)
COSEWIC Status:

SPECIAL CONCERN (1991)

Recovery plan exists? No
Distribution: Extreme southern Saskatchewan. The eastern yellow-bellied racer appears
to be limited to the Frenchman River Valley and the Big Muddy Valley. Populations seem
to be contiguous with those in the United States.
Habitat: Grassland areas. This species frequently makes use of the same den sites as
prairie rattlesnakes.
Threats: No study of the eastern yellow-bellied racer has been conducted in Canada, so
no information is available on population size or change. The species is at its northern
limit. Humans may mistake eastern yellow-bellied racers for rattlesnakes. Grazing by
cattle may reduce the quality of its habitat, as eastern yellow-bellied racers are less
abundant in heavily grazed areas in Kansas. Known rattlesnake dens have been the target
of vandalism, which may also threaten the eastern yellow-bellied racer.
Reproductive capacity to rebound: Moderate. Females probably breed every other year.
In Kansas, eastern yellow-bellied racers lay an average of 12 eggs and reach maturity in
their third year.
Management actions completed or under way:
• Eastern yellow-bellied racers appear to be most abundant in three main areas, two of
which occur in Grasslands National Park. The third area is the Big Muddy Valley,
where the grazing land has limited public access.
• Most known dens are within Grasslands National Park.
Management actions required:
• Determine the effect of cattle grazing on the Big Muddy Valley population.
• Determine the status of population(s) within Grasslands National Park. Fewer than 10
snakes have been reported from most dens.
• Identify and protect other den sites.
• Basic life history information is lacking for northern populations. No Canadian
studies have been done on the eastern yellow-bellied racer. Information is needed
about how far this species ranges from its den and whether there is gene flow between
subpopulations.
Scientific contacts: none
References: Macartney and Weichel 1993, Campbell and Perrin 1991, Fitch 1999
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Sharp-tailed Snake (Contia tenuis)
COSEWIC Status:

ENDANGERED (1999)

Recovery plan exists? No
Distribution: Localized on southern Gulf Islands and southeastern Vancouver Island in
British Columbia. An isolated record from interior British Columbia near Chase is
probably in error. The complete distribution in British Columbia remains unknown.
Habitat: Relatively open Douglas-fir–arbutus stands and forest edges. South-facing
rocky slopes in these areas may be critical habitat.
Threats: The sharp-tailed snake is probably a relict from the Hypsithermal, 4000 to 6000
years ago, when conditions were warmer. Loss and degradation of habitat on the rapidly
developing Gulf Islands and southern Vancouver Island are the greatest threats. All
known and most potential sites are on private land.
Reproductive capacity to rebound: Low. Females lay only 3 to 5 eggs. It is not known
how frequently females breed or at what age they reach maturity.
Management actions completed or under way:
• The sharp-tailed snake is on British Columbia’s Red List of species at risk.
• Surveys of this species were undertaken in 1998.
Management actions required:
• Currently, no sites on which sharp-tailed snakes live are protected. It is imperative to
identify and survey potential habitat. South-facing, rocky slopes in Douglas-fir–
Arbutus forests that are used by the snakes should be protected from disturbance and
development.
• Determine the complete range of this species through additional surveys. Because of
the secretive and partly fossorial habits of sharp-tailed snakes, they are difficult to
locate; additional populations may well exist.
• Confirm whether the record of a mainland population near Chase is valid.
• Identify key attributes of life history and habitat use (e.g., reproductive parameters,
oviposition and hibernation habitat, seasonal movements) for management purposes.
Scientific contacts: Kristiina Ovaska, Christian Englestoft
References: Spalding 1993, Cannings et al. 1999, Englestoft and Ovaska 1999, Ovaska
and Englestoft 1999
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Eastern Fox Snake (Elaphe gloydi)
COSEWIC Status:

THREATENED (1999)

Recovery plan exists? No
Distribution: Southern Ontario. Populations are located along the shoreline of the Great
Lakes but tend to be widely scattered.
Habitat: Unforested shoreline ecosystems adjacent to marshes. Egg laying occurs in
rotting logs or under debris. Fox snakes hibernate communally, often in the foundations
of old buildings.
Threats: Loss and fragmentation of habitat have been the major threats to this species
historically because of the its reliance on shoreline habitat — areas prized for human
development. Traffic and human persecution are also significant threats. Illegal collecting
may also affect populations.
Reproductive capacity to rebound: Moderate. Females typically lay 15 to 20 eggs, but
probably not every year. Maturity is reached in only a few years.
Management actions completed or under way:
• The eastern fox snake has been designated as threatened by the Ontario government.
• A communal hibernaculum outside of Georgian Bay Islands National Park has been
protected by agreement with private landowners.
• This species occurs in the following protected areas: Georgian Bay Islands and Point
Pelee National Parks and Rondeau Provincial Park.
• Norfolk Field Naturalists undertook population surveys and public education in
1992/93. Many people previously afraid of or hostile to large snakes became willing
to live with these species.
Management actions required:
• Protect communal hibernacula and nesting sites outside of protected areas (e.g., the
ANSI [Area of Natural and Scientific Interest] south of Honey Harbour).
• Within parks, motorists should be made aware of the threat to snakes posed by traffic,
and efforts — such as the use of wildlife crossing signs and the reduction of speed
limits — should be made to mitigate this threat.
• Anthropogenic habitat (e.g., buried foundations) within parks should be left in place,
as these are often used as hibernation sites.
• Parks in which fox snakes live should instigate education programs to increase
awareness and help reduce persecution and traffic mortality.
• Education programs should also be aimed at landowners whose property contains fox
snake habitat to help reduce persecution of this species.
Scientific contacts: Robert M’Closkey (Point Pelee), Rob Willson
References: Sahantien 1984, Watson 1994, Willson and Prior 1999
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Black Rat Snake (Elaphe obsoleta obsoleta)
COSEWIC Status:

THREATENED (1998)

Recovery plan exists? In progress
Distribution: Southern Ontario in two disjunct areas: the north shore of Lake Erie and
the eastern end of Lake Ontario.
Habitat: Open forest and forest edge, generally associated with open water. Hibernates
communally.
Threats: Historically, habitat loss has been the major threat. It has been estimated that 75
per cent of the historical range of the black rat snake in southwestern Ontario has been
destroyed as a result of development. Ongoing threats include more habitat loss, traffic,
persecution by humans, and illegal collecting.
Reproductive capacity to rebound: Low. Females breed every other year on average
and lay 10 to 20 eggs. Females require an average of 10 years to reach maturity.
Management actions completed or under way:
• The black rat snake has been designated as threatened by the Ontario government.
• Some populations exist within protected areas: St. Lawrence Islands National Park,
Charleston Lake, Frontenac and Murphys Point Provincial Parks, and Queen’s
University Biological Station.
• The hibernaculum outside of Murphys Point is protected by agreement with the
township.
• Norfolk Field Naturalists undertook population surveys and public education in
1992/93. Many people previously afraid of or hostile to large snakes became willing
to live with these species.
• Both Charleston Lake and Murphys Point Provincial Parks have an “Adopt-A-BlackRat-Snake” program.
Management actions required:
• Further development should be prevented within 200 metres of known black rat snake
hibernacula. Human activities that will cause short-term disturbances should be
avoided during spring and fall when snakes congregate at these areas.
• Identify and protect major hibernacula outside of protected areas.
• Maintain habitat connections between hibernacula in an area to ensure gene flow.
• Deter the removal of standing snag trees, as these are used for nesting.
• Consider the possibility of creating artificial hibernacula on protected lands in
southwestern Ontario.
• Efforts should be made to educate landowners whose property is within the range of
the black rat snake. Senseless killing of snakes is probably the easiest issue to deal
with.
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Scientific contacts: Kent Prior, Pat Weatherhead, Shaun Thompson
References: Prior and Weatherhead 1996a, b; Prior et al. 1997; Lougheed et al. 1999
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Eastern Hognose Snake (Heterodon platyrhinos)
COSEWIC Status:

SPECIAL CONCERN (1997)

Recovery plan exists? No
Distribution: Southern Ontario. Scattered populations occur along the north shore of
Lake Erie. Disjunct populations occur east of Georgian Bay. Populations have been
eliminated from Point Pelee, Pelee Island, and the Toronto area.
Habitat: Sandy, open wooded areas near water.
Threats: Loss and fragmentation of habitat have been and continue to be a major threat.
Traffic and persecution by humans are also significant threats.
Reproductive capacity to rebound: Moderate. Females lay 20 to 40 eggs, possibly only
every other year. Maturity is reached after the second winter.
Management actions completed or under way:
• The eastern hog-nosed snake has been designated as vulnerable by the Ontario
government.
• Populations occur in a number of protected areas, including Georgian Bay Islands
National Park and Long Point, Pinery, Rondeau, and Wasaga Beach Provincial Parks.
• Public education through parks programs in the mid-1980s at Georgian Bay Islands
National Park and Pinery Provincial Park resulted in fewer snakes being killed by
park visitors and more reports of snakes being left alive after encounters with humans.
• Norfolk Field Naturalists undertook population surveys and public education in
1992/93. Many people previously afraid of or hostile to large snakes became willing
to live with these species.
Management actions required:
• Many hognose snakes are killed by humans who mistakenly believe that this species
is venomous because it raises its head and hisses when threatened. Hognosed snakes
will not bite unless provoked. Continued education about the harmless nature of this
snake is needed in parks.
• Within parks (e.g., Pinery, Rondeau, Long Point) motorists should be made aware of
the threat to snakes posed by traffic, and efforts — such as the use of wildlife crossing
signs and the reduction of speed limits — should be made to decrease traffic
mortality.
• No in-depth studies of the ecology of this species have been undertaken in Ontario.
For effective management, more detailed information is needed about habitat
requirements, dispersal ability, and reproductive success.
Scientific contacts: none
References: Sahantien 1984, Schueler 1997,
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Lake Erie Watersnake (Nerodia sipedon insularum)
COSEWIC Status:

ENDANGERED (1991)

Recovery plan exists? No
Distribution: Limited to the archipelago of western Lake Erie. Found on Pelee, East
Sister, Hen, and Middle Islands. Extirpated from Middle Sister Island.
Habitat: Rocky shorelines. This species sometimes hibernates with blue racers on Pelee
Island.
Threats: Significant declines have occurred over the past half-century, at least partially
because of habitat destruction and human persecution. Higher numbers of banded morphs
on the islands have been documented, leading to the threat of genetic swamping of the
Lake Erie watersnake by northern watersnakes. Bioaccumulation of toxins may also be a
threat because of the mainly aquatic diet, which is high in organochlorines and trace
metals. Traffic mortality on Pelee Island is significant and likely to increase with
increased tourism.
Reproductive capacity to rebound: Moderate. Females give birth to approximately 20
young, possibly on an annual basis. Maturity is reached at 3 to 4 years of age.
Management actions completed or under way:
• The Lake Erie watersnake has been designated as endangered by Ontario government.
Management actions required:
• It is critical to increase community awareness of and support for the Lake Erie
watersnake on Pelee Island. Without community support, successful recovery cannot
occur.
• Protect shoreline habitat on Pelee Island.
• Protect known hibernacula (watersnakes tend to hibernate communally).
• Public education about the Lake Erie watersnake’s precarious situation should be
aimed at residents of and visitors to Pelee Island (and other Lake Erie islands).
• Reduce contaminant levels within the Lake Erie Basin.
• The establishment of bicycle paths to reduce vehicular traffic by tourists could reduce
traffic mortality.
• Reduced speed limits along roads around the shoreline of the island may help to
reduce traffic mortality.
• Consider the possibility of reintroducing the Lake Erie watersnake to Middle Sister
Island.
Scientific contacts: Richard King
References: Campbell 1991; King 1990, 1993 a, b ,c; Willson 1995;
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Queen Snake (Regina septemvittata)
COSEWIC Status:

THREATENED (1999)

Recovery plan exists? No
Distribution: Limited to southwestern Ontario west of the Niagara Escarpment.
Populations are widely scattered. Populations have been lost from the Toronto area and
the Bruce Peninsula. There are no recent records from a number of other historic
populations.
Habitat: Generally, streams and rivers with rocky substrates. Queen snakes are rarely
seen more than a few metres from water. The presence of crayfish is essential, as they
make up virtually the entire diet of queen snakes.
Threats: Loss, fragmentation, and degradation of habitat. The entire Canadian
distribution is limited to highly modified southwestern Ontario. The pollution of streams
and rivers may affect queen snakes directly, or indirectly through their primary food
source, crayfish. Crayfish are declining or have been eliminated from many areas because
of runoff and siltation. Crayfish are also known to accumulate mercury, which may affect
queen snakes. Dams may also affect habitat quality by altering the hydrology of streams
or rivers.
Reproductive capacity to rebound: Moderate. Females give birth to approximately 10
young but may not breed annually. Maturity is reached in 3 or more years.
Management actions completed or under way:
• The queen snake has been designated as threatened by the Ontario government.
• This species has been reported from a number of protected areas, including Big
Creek/Long Point National Wildlife Area, Komoka Provincial Park, Fanshawe
Conservation Area, and Rock Glen Conservation Area.
Management actions required:
• Conservation authorities should take the queen snake into account when
contemplating stream development projects. Dam construction along the Grand River
in 1988 likely killed most of the queen snakes present at one site.
• Ensure that travel corridors exist along streams where numerous sightings of queen
snakes have been reported (e.g., the Grand, Maitland, and Thames Rivers).
• Additional surveys using standardized protocols are required to confirm current
distribution.
• Quantitative habitat analysis, including analysis of water chemistry and sediment
characteristics, may help reveal the precise habitat requirements of the queen snake.
Such analysis would help narrow the search for other potential populations.
• Research on crayfish populations in queen snake habitats may help to clarify factors
limiting the distribution of queen snakes.
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Scientific contacts: Craig Campbell, Kim Smith
References: Lamond 1994, Smith 1999
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Butler’s Garter Snake (Thamnophis butleri)
COSEWIC Status:

SPECIAL CONCERN (1999)

Recovery plan exists? No
Distribution: Limited to southwestern Ontario. Populations occur from Windsor to
Sarnia. Disjunct populations occur in Middlesex and Dufferin/Wellington Counties.
Where it does occur, this species may be the most common snake. The Ontario portion of
the range represents a significant percentage of the global distribution, as Butler’s garter
snake is not found south of Ohio.
Habitat: Prairie-like areas near wetland edges.
Threats: A relict species from the prairie corridor that existed 5000 to 7000 years ago
during warm, dry conditions. Much of the historic habitat of the Butler’s garter snake has
vanished because of development, particularly the drainage of wetlands. Because most of
the remaining populations are near urban areas, traffic mortality may be significant.
Reproductive capacity to rebound: Moderate. Females give birth to approximately 10
young every other year. Age at maturity is unknown but probably is less than 5 years.
Management actions completed or under way:
• The Butler’s garter snake has been designated as vulnerable by the Ontario
government.
• Populations occur in a variety of protected areas, including Luther Marsh
Conservation Area, Skunk’s Misery (county forest), and Ojibway Prairie (provincial
nature reserve). Populations also occur at the Windsor and Sarnia airports.
Management actions required:
• Confirm the ongoing presence of populations of the Butler’s garter snake and
determine if they are viable. Adjacent areas should also be surveyed to examine
whether the distribution is changing given changing land uses. Virtually no research
has been conducted on this species since the late 1970s.
• Maintain openings in habitat through controlled burns, where appropriate.
• Identify the incidence of traffic mortality, especially in urban/suburban populations.
Fencing would probably reduce traffic mortality if traffic is identified as being a
significant threat.
• Basic life history information is scant, and additional information — particularly
about the age at maturity, dispersal range, and hibernation site requirements of the
Butler’s garter snake — is needed.
• Train local naturalists, wildlife officers, and other relevant individuals to distinguish
Butler’s and common garter snakes.
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Scientific contacts: Craig Campbell, A. P. Sandilands
References: Freedman and Catling 1978, 1979; Catling and Freedman 1980 a, b;
Sandilands 1999
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Eastern Massasauga Rattlesnake(Sistrurus catenatus)
COSEWIC Status:

THREATENED (1991)

Recovery plan exists? Yes
Distribution: Ontario. Widespread along the Bruce Peninsula and Georgian Bay
shoreline. Two small and disjunct populations occur in southwestern Ontario, on the
Windsor prairies and at Wainfleet Bog near Port Colborne.
Habitat: Habitat varies across the range in Ontario from Canadian Shield in the north to
prairies in the south, but massasaugas generally are associated with open areas. The
species depends on wetlands or wet areas for hibernation.
Threats: Habitat loss in southwestern Ontario has been a major threat historically. Traffic
mortality and persecution by humans are also major threats. Conversion of Highway 69 in
the Georgian Bay area to a four-lane highway threatens the largest extant population of
massasaugas. The highway expansion will not simply be a twinning of the current road.
The two parts of the highway will diverge in some areas because of geography, and the
new section will go through undisturbed habitat.
Reproductive capacity to rebound: Moderate. Females give birth to an average of 12
young, every 2 to 3 years. Maturity is reached in 3 to 4 years.
Recovery plan objectives: The recovery plan has two goals:
1. Achieve viable populations of massasaugas in tall-grass prairie and peatland
ecosystems.
2. Retain the current distribution, structure, and connectivity between local
(sub)populations throughout the Bruce Peninsula and Georgian Bay population
regions.
Management actions completed or under way:
• The eastern massasauga has been designated as threatened by the Ontario
government.
• This species occurs in a number of protected areas: Bruce Peninsula and Georgian
Bay Islands National Parks; Killbear, Grundy Lake, and Sturgeon Bay Provincial
Parks; and Wainfleet Bog.
• A video entitled “Living with Wildlife: The Eastern Massasauga Rattlesnake” has
been produced.
• In areas of high traffic mortality, “Brake for Snakes” signs have been erected in
Killbear Provincial Park.
• Metro Toronto Zoo has coordinated an ambitious community awareness program,
which involves workshops for cottage associations, training volunteers in snake
relocation, education programs for schools, and a newsletter, “Rattlesnake Tales.”
• The viability of populations at Windsor and Wainfleet Bog was examined during the
summers of 1999 and 2000. Restoration planning is under way at Wainfleet Bog.
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•

Research is being undertaken on potential ways to mitigate the effects of the
expansion of Highway 69.

Management actions required:
• Ongoing public education about the docile nature of the massasauga is required as
more development occurs within rattlesnake habitat. Living in rattlesnake country is
safe.
• Reduce senseless killings. At least three massasaugas were purposely beaten to death
in Georgian Bay Islands National Park in the late 1990s. More park education
programs are needed.
• Identify and protect nesting sites and hibernacula.
• In parks with high levels of traffic mortality, consider reducing speed limits or
increasing signage to alert motorists to the presence of massasaugas.
•
• Explore options for cooperative efforts to reintroduce the massasauga and restore tallgrass prairie.
Scientific contacts: Bob Johnson, Kent Prior, Pat Weatherhead
References: Weller and Parsons 1991, Johnson and Menzies 1993, Prior and
Weatherhead 1995, Prior et al. 1997, Johnson and Wright 1999

74

5.0 Acknowledgments
We are grateful to the following people who took time from their busy schedules to
answer our never-ending questions, comment on individual species accounts, or make
beneficial suggestions on the conservation of amphibians and reptiles in Canada:
Roger Bider, Christine Bishop, Jim Bogart, Joel Bonin, Errol Bredin, Ron
Brooks, Francis Cook, David Cunnington, Andrew Didiuk, Pat Fargey,
Laura Friis, David Galbraith, Patrick Galois, Mary Gartshore, David
Green, Tim Haxton, Russ Haycock, Tom Herman, Mike James, Dennis
Knopp, Tom Linke, Don McAlpine, Cathy Merriman, Mark McIntyre,
Mike Oldham, Kristiina Ovaska, Larry Powell, Ben Porchuk, Paul Pratt,
Purnima Price, Kent Prior, Ray Saumure, Fred Schueler, Kim Smith,
Shaun Thompson, Heather Waye, Pat Weatherhead, Wayne Weller, and
Ian Wilcox.

75

6.0 Literature Cited
Alvo, R., and J. Bonin. 1998. Status report on the Mountain Dusky Salamander,
Desmognathus ochrophaeus, in Canada. Report to the Committee on the Status of
Endangered Wildlife in Canada (COSEWIC).
Anonymous. 1996. Herpetofauna Conservation at Point Pelee National Park: Working
towards an ecosystem approach to herpetofauna conservation in the Carolinian
zone. Summary of a workshop held April 1996.
———. 1999. Proposal for the inclusion of Clemmys guttata in Appendix II of the
Convention on international trade in endangered species. To be submitted to the
Eleventh Meeting of the Conference of the Parties, Nairobi (Kenya), April 10–20,
2000.
Ashley, E. P., and J. T. Robinson. 1996. Road mortality of amphibians, reptiles and other
wildlife on the Long Point Causeway, Lake Erie, Ontario. The Canadian FieldNaturalist 110: 403–412.
Behler, J. L. 1997. Troubled times for turtles. In Proceedings: Conservation, Restoration,
and Management of Tortoises and Turtles: an International Conference. State
University of New York, Purchase, NY. Pp. xviii–xxii.
Berger, L., R. Speare, P. Daszak, D. E. Green, A. A. Cunningham, C. L. Coggin, R.
Slocombe, M. A. Ragan, A. D. Hyatt, K. R. MacDonald, H. B. Hines, K. R. Lips,
G. Marantelli, H. T. Parkes. 1998. Chytridiomycosis causes amphibian mortality
associated with population declines in the rainforests of Australia and Central
America. Proceedings of the National Academy of Sciences, USA 95: 9031–9036.
Biodiversity Science Assessment Team. 1994. Biodiversity in Canada: A science
assessment. Ottawa: Environment Canada.
Bishop, C. A., and A. D. Gendron. 1998. Reptiles and amphibians: shy and sensitive
vertebrates of the Great Lakes Basin and St. Lawrence River. Environmental
Monitoring and Assessment 53: 225–244.
Blaustein, A. R., P. D. Hoffman, D. G. Hokit, J. M. Kiesecker, S. C. Walls, J. B. Hays.
1994a. UV repair and resistance to solar UV-B in amphibian eggs: a link to
population declines? Proceedings of the National Academy of Science 91:1791–
1795.
Blaustein, A. R., D. G. Hokit, R. K. O'Hara, and R. A. Holt. 1994b. Pathogenic fungus
contributes to amphibian losses in the Pacific Northwest. Biological Conservation
67: 251–254.

76

Blaustein, A. R., and D. B. Wake. 1990. Declining Amphibian Populations: A Global
Phenomenon? Trends in Ecology and Evolution 5 (7): 203–204.
Boarman, W. I. 1997. Predation on turtles and tortoises by a “subsidized predator.” In
Proceedings: Conservation, Restoration, and Management of Tortoises and
Turtles: an International Conference. State University of New York, Purchase,
NY. Pp. 103–104.
Bogart, J. P., and L. E. Licht. 1991. Status report on the smallmouth salamander
Ambystoma texanum. Report to the Committee on the Status of Endangered
Wildlife in Canada (COSEWIC).
Bollinger, T. K., J. Mao, D. Schock, R. M. Brigham, and V. G. Chinchar. 1999.
Pathology, isolation and preliminary molecular characterization of a novel
iridovirus from tiger salamanders in Saskatchewan. Journal of Wildlife Diseases
35: 413–429.
Bonin, J. 1991. Effect of forest age on woodland amphibians and status of stream
salamanders in southwestern Quebec. Unpublished Master’s thesis, McGill
University.
———. 1994. Inventaire des localités historiques de la Grenouille des marais et de la
Salamandre pourpre en Estrie et expérimentations de planchettes pour le
dénombrement des salamandres terrestres au parc du Mont-Orford. Unpublished
report to Société d'herpétologie de l'Estrie.
———. 1997. Rapport sur la situation de la tortue-molle à épines (Apalone spinifera) au
Québec. Ministère de l’Environnement et de la Faune, Direction de la faune et des
habitats. 62 pp.
———. 1999. Status report on the Spring Salamander, Gyrinophilus porphyriticus, in
Canada. Report to the Committee on the Status of Endangered Wildlife in Canada
(COSEWIC).
Bonin, J., J. L. DesGranges, C. A. Bishop, J. Rodrigue, A. Gendron, and J. E. Elliott.
1995. Comparative study of contaminants in the mudpuppy (Amphibia) and the
common snapping turtle (Reptilia), St. Lawrence River, Canada. Archives of
Environmental Contamination and Toxicology 28: 184–194.
Bredin, E. J. 1989. Status report on the northern prairie skink, Eumeces septentrionalis, in
Canada. Report to the Committee on the Status of Endangered Wildlife in Canada
(COSEWIC).
———. 1993. The Carberry Sandhills of southwestern Manitoba: the need for active
management. In Proceedings of the Third Endangered Species and Prairie

77

Conservation Workshop, G.L. Holroyd, H.L. Dickson, M. Regnier and H.C. Smith
(eds.) Natural History Occasional Paper No. 19. Provincial Museum of Alberta,
Edmonton.
Brooks, R. J., S. R. de Solla, and S. M. Holt. 1999. Wood turtle (Clemmys insculpta)
numbers in southern Ontario. Conference abstract. Annual meeting of the Canadian
Amphibian and Reptile Conservation Network, Quebec City.
Buech, R. R., L. G. Hanson, and M. D. Nelson. 1997. Identification of wood turtle
nesting areas for protection and management. In Proceedings: Conservation,
Restoration, and Management of Tortoises and Turtles: an International
Conference. State University of New York, Purchase, NY. Pp. 383–391.
Burke, V. J., and J. W. Gibbons. 1995. Terrestrial buffer zones and wetland conservation:
a case study of freshwater turtles in a Carolina bay. Conservation Biology 9: 1365–
1369.
Burton, T., and G. E. Likens. 1975. Salamander populations and biomass in the Hubbard
Brook experimental forest, New Hampshire. Copeia 1975: 541–546.
Campbell, C. A. 1991. Status report on the Lake Erie Watersnake, Nerodia sipedon
insularum, in Canada. Report to the Committee on the Status of Endangered
Wildlife in Canada (COSEWIC).
Campbell, C. A., and G. R. Donaldson. 1985. Status Report on the Eastern Spiny
Softshell Trionyx spiniferus spiniferus in Canada. Report to the Committee on the
Status of Endangered Wildlife in Canada (COSEWIC).
Campbell, C. A., and D. W. Perrin. 1991. Status Report on the Racer Coluber constrictor
in Canada. Report to the Committee on the Status of Endangered Wildlife in
Canada (COSEWIC).
Cannings, R. J. 1998. Status report on the Great Basin Spadefoot Toad, Spea
intermontana, in Canada. Report to the Committee on the Status of Endangered
Wildlife in Canada (COSEWIC).
Cannings, S. G., L. R. Ramsay, D. F. Fraser, and M. A. Fraker. 1999. Rare Amphibians,
Reptiles, and Mammals of British Columbia. Victoria: Ministry of Environment,
Lands and Parks.
Carr, A. 1963. The Reptiles. Life Nature Library. New York: Time.
Catling, P. M., and B. Freedman. 1980a. Variation in distribution and abundance of four
sympatric species of snakes at Amherstburg, Ontario. The Canadian FieldNaturalist 94: 19–27.

78

———. 1980b. Food and feeding behaviour of sympatric snakes at Amherstburg,
Ontario. The Canadian Field-Naturalist 94: 28–33.
Chandler, J. H., and L. L. Marking. 1975. Toxicity of the lampricide 3-trifluoromethyl-4nitrophenol (TFM) to selected aquatic invertebrates and frog larvae. US Fish and
Wildlife Service, Investigations in Fish Control 62. Washington, DC.
Cook, F.R. 1981. Status report on the Leatherback Turtle, Dermochelys coriacea. Report
to the Committee on the Status of Endangered Wildlife in Canada (COSEWIC).
Daszak, P., L. Berger, A. A. Cunningham, A. D. Hyatt, D. E. Green, and R. Speare. 1999.
Emerging infectious diseases and amphibian declines. Emerging Infectious
Diseases 5: 735–748.
de Solla, S. R., C. A. Bishop, G. van der Kraak, and R. J. Brooks. 1998. Impact of
organochlorine contamination on levels of sex hormones and external morphology
of common snapping turtles (Chelydra serpentina serpentina) in Ontario, Canada.
Environmental Health Perspectives 106: 253–260.
Didiuk, A. 1999. Status report on the Great Plains Toad, Bufo cognatus, in Canada.
Report to the Committee on the Status of Endangered Wildlife in Canada
(COSEWIC).
Dupuis, L., and F. Bunnell. 1997. Status and distribution of Tailed Frog in British
Columbia. Report to BC Ministry of Environment, Lands and Parks. Victoria, BC.
Dupuis, L., and P. Ohanjanian. 1998. Status report on the Coeur d’Alène Salamander,
Plethodon idahoensis, in Canada. Report to the Committee on the Status of
Endangered Wildlife in Canada (COSEWIC).
Ehmann, H., and H. Cogger. 1985. Australia’s endangered herpetofauna: a review of
criteria and policies. In Biology of Australasian frogs and reptiles, G. Grigg, R.
Shine, and H. Ehmann (eds.). Surrey Beatty & Sons, NSW. Pp. 435–47.
Engelstoft, C., and K. E. Ovaska. 1999. Sharp-tailed snake study on the Gulf Islands and
southeastern Vancouver Island, March–November, 1998. Report to BC Ministry of
Environment, Lands and Parks, Wildlife Branch.
Ernst, C. H., J. E. Lovich, and R. W. Barbour. 1994. Turtles of the United States and
Canada. Washington: Smithsonian Institution Press.
Ethier, T. 1993. Sampling techniques for the Tailed Frog and the Pacific Giant
Salamander. BC Wildlife Branch, Draft Copy. 1–21.
Fahrig, L., J. H. Pedlar, S. E. Pope, P. D. Taylor, and J. F. Wegner. 1995. Effect of road
traffic on amphibian density. Biological Conservation 73: 177–182.
79

Farr, A. C. M. 1989. Status report on the Pacific Giant Salamander, Dicamptodon
tenebrosus, in Canada. Report to the Committee on the Status of Endangered
Wildlife in Canada (COSEWIC).
Fitch, H. S. 1999. A Kansas Snake Community: Composition and Changes Over 50
Years. Malabar, Florida: Krieger.
Fletcher, M. 1996. Management of Softshell Turtle Habitat, Year 1, 1996. Report to the
Upper Thames River Conservation Authority. London, Ontario. 23 pp.
———. 1997. Management of Softshell Turtle Habitat, Year 2, 1997. Report to the
Upper Thames River Conservation Authority. London, Ontario. 30 pp.
———. 1998. Management of Softshell Turtle Habitat, Year 3, 1998. Report to the
Upper Thames River Conservation Authority. London, Ontario. 33 pp.
Freedman, W., and P. M. Catling. 1978. Population size and structure of four sympatric
species of snakes at Amherstburg, Ontario. The Canadian Field-Naturalist 92:
167–173.
———. 1979. Movements of sympatric species of snakes at Amherstburg, Ontario. The
Canadian Field-Naturalist 93: 399–404.
Galois, P., and J. Bonin. 1999. Rapport sur la situation de la tortue des bois (Clemmys
insculpta) au Québec. Faune et Parcs Québec, Direction de la faune et des habitats.
45 pp.
Garber, S. D. and J. Burger. 1995. A 20-year study documenting the relationship between
turtle decline and human recreation. Ecological Applications 5:1151–1162.
Gilderhus, P. A., and B. G. H. Johnson. 1980. Effects of sea lamprey (Petromyzon
marinus) control in the Great Lakes on aquatic plants, invertebrates, and
amphibians. Canadian Journal of Fisheries and Aquatic Sciences 37: 1895–1905.
Gill, D. E. 1978. The metapopulation ecology of the red-spotted newt, Notophthalmus
viridescens (Rafinesque). Ecological Monographs 48:145–166
Glaw, F., and J. Kohler. 1998. Amphibian species diversity exceeds that of mammals.
Herp Review 29: 11–14.
Goff, G.P. and J. Lein. 1988. Atlantic leatherback turtle, Dermochelys coriacea, in cold
waters off Newfoundland. Canadian Field-Naturalist 102: 1–5.

80

Goff, G. P., J. Lein, G. B. Stenson, and J. Fretey. 1994. The migration of a tagged
leatherback turtle, Dermochelys coriacea, from French Guiana, South America to
Newfoundland, Canada in 128 days. Canadian Field-Naturalist 108: 72–73.
Green, D. M. 1992. Fowler’s Toads (Bufo woodhousei fowleri) at Long Point, Ontario:
changing abundance and implications for conservation. In Declines in Canadian
Amphibian Populations: Designing a national monitoring strategy. C.A. Bishop
and K.E. Pettit (eds.). Canadian Wildlife Service, Occasional Paper Number 76.
37–43.
———. 1997. Temporal variation in Abundance and age structure in Fowler’s Toads
(Bufo fowleri) at Long Point, Ontario. In Amphibians in Decline: Canadian Studies
of a Global Problem, D.M. Green (ed.). Herpetological Conservation. 1: 45–56.
———. 1999. Status report on the Fowler’s Toad, Bufo fowleri, in Canada. Report to the
Committee on the Status of Endangered Wildlife in Canada (COSEWIC).
Green, D. M., H. Kaiser, T. F. Sharbel, J. Kearsley, and K. R. M. McAllister. 1997.
Differentiation of cryptic species of spotted frogs, Rana pretiosa complex, from
western North America. Copeia 1997: 1–8.
Green, D. M., T. F. Sharbel, J. Kearsley, and H. Kaiser. 1996. Postglacial range
fluctuation, genetic subdivision and speciation in the western North American
spotted frog complex, Rana pretiosa. Evolution 50: 374–390.
Haxton, T., and M. Berrill. 1999. Habitat selectivity of Clemmys guttata in central
Ontario. Canadian Journal of Zoology 77: 593–599.
Haycock, R. D. 1999a. Status report on the Oregon Spotted Frog, Rana pretiosa, in
Canada. Report to the Committee on the Status of Endangered Wildlife in Canada
(COSEWIC).
———. 1999b. Amphibian survey with special emphasis on the Oregon Spotted Frog,
Rana pretiosa. Selected wetland sites: Fraser Valley lowlands and corridors to the
interior plateau. Report to the BC Ministry of Environment, Lands and Parks,
Wildlife Branch, Victoria, BC.
Hayes, M. P., and M. R. Jennings. 1986. Decline of ranid frog species in western North
America: are bullfrogs (Rana catesbeiana) responsible? Journal of Herpetology 20:
490–509.
Hebert, C. E., V. Glooschenko, G. D. Haffner, and R. Lazar. 1993. Organic contaminants
in snapping turtle (Chelydra serpentina) populations from southern Ontario,
Canada. Archives of Environmental contamination and Toxicology 24: 35–43.

81

Hecnar, S. J. 1994. Nest distribution, site selection, and brooding in the five-lined skink
(Eumeces fasciatus). Canadian Journal of Zoology 72: 1510–1516.
———. 1995. Acute and chronic toxicity of ammonium nitrate fertilizer to amphibians
from southern Ontario. Environmental Toxicology and Chemistry 14: 2131–2137.
———. 1997. Amphibian pond communities in southwestern Ontario. In Amphibians in
Decline: Canadian Studies of a Global Phenomenon, D.M. Green (ed.).
Herpetological Conservation. 1: 1–15.
Hecnar, S. J. and R. T. M’Closkey. 1998. Effects of human disturbance on five-lined
skink, Eumeces fasciatus, abundance and distribution. Biological Conservation
85: 213–222.
Herman, T. B. 1997. Life on the edge: managing peripheral populations in a changing
landscape. In Proceedings: Conservation, Restoration, and Management of
Tortoises and Turtles: an International Conference. State University of New York,
Purchase, NY. Pp. 372–376.
Herman, T., J. S. Bleakney, J. S. Boates, C. Drysdale, J. Gilhen, I. Morrison, T. Power, K.
L. Standing, and M. Elderkin. 1998. National Recovery Plan for Blanding’s Turtle
(Emydoidea blandingii) Nova Scotia Population. Report No. 18. Ottawa: Recovery
of Nationally Endangered Wildlife Committee.
Herman, T. B., T. D. Power, and B. R. Eaton. 1995. The status of Blanding’s turtle
Emydoidea blandingii in Nova Scotia, Canada. The Canadian Field Naturalist 109:
182–191.
Highton, R. 2000. Population declines observed in a majority of species of eastern North
American terrestrial plethodontid salamanders of the genus Plethodon. Froglog.
Newsletter of the Declining Amphibian Populations Task Force 37: 6.
Houlahan, J. E., C. S. Findlay, B. R. Schmidt, A. H. Meyer, and S. L. Kuzmin. 2000.
Quantitative evidence for global amphibian population declines. Nature 404: 752–
755.
Jackman, T. R. 1998. Molecular and historical evidence for the introduction of clouded
salamanders (genus Aneides) to Vancouver Island, British Columbia, Canada, from
California. Canadian Journal of Zoology 76: 1570–1580.
James, J. D. 1998. Status of the Columbia Spotted Frog (Rana luteiventris) in Alberta.
Alberta Environmental Protection, Wildlife Management Division. Alberta
Wildlife Status Report No. 17. Edmonton, AB. 21 pp.

82

Johnson, B., and V. E. Menzies. 1993. International Symposium and Workshop on the
Conservation of the Eastern Massasauga Rattlesnake Sistrurus catenatus catenatus.
Metro Toronto Zoo. Scarborough, Ontario.
Johnson, B. and M. Wright (eds). 1999. Second International Symposium and Workshop
on the Conservation of the Eastern Massasauga Rattlesnake, Sistrurus catenatus
catenatus: Populations and Habitat Management Issues in Urban, Bog, Prairie
and Forested Ecosystems. Metro Toronto Zoo. Scarborough, Ontario.
Kellar, T., G. Waldron, C. Bishop, J. Bogart, D. A. Kraus, M. McLaren, and M. Oldham.
1997. National Recovery Plan for Blanchard’s Cricket Frog. Report No. 16.
Ottawa: Recovery of Nationally Endangered Wildlife Committee.
Kerr, J. B., and C. T. McElroy. 1993. Evidence for large upward trends of ultraviolet-B
radiation linked to ozone depletion. Science 262:1032–1034.
King, R. B. 1990. Snake Populations on Canadian Islands in Lake Erie and the Adjacent
Mainland — 1990. Report to Ontario Ministry of Natural Resources.
———. 1993a. Microgeographic, historical, and size-correlated variation in water snake
diet composition. Journal of Herpetology 27 (1): 90–94.
———. 1993b. Color pattern variation in Lake Erie water snakes: inheritance. Canadian
Journal of Zoology 71: 1985–1990.
———. 1993c. Color-pattern variation in Lake Erie water snakes: prediction and
measurement of natural selection. Evolution 47 (6): 1819–1833.
Koonz, W. 1992. Amphibians in Manitoba. In Declines in Canadian Amphibian
Populations: Designing a national monitoring strategy. C.A. Bishop and K.E.
Pettit (eds.). Canadian Wildlife Service, Occasional Paper Number 76. 19–20.
Lamond, W. G. 1994. The Reptiles and Amphibians of the Hamilton Area: An historical
summary and the results of the Hamilton Herpetofaunal Atlas. Hamilton: Hamilton
Naturalists’ Club.
Larche, R. A., and D. E. Roberts. 1998. Reducing road mortality of red-sided garter
snakes at Narcisse Wildlife Management Area, Manitoba. Conference abstract.
Third annual meeting of the Canadian Amphibian and Reptile Conservation
Network, Saskatoon.
Leupin, E., D. Low, and B. Persello. 1994. Census and life history observations of the
Great Basin Spadefoot Toad (Scaphiopus intermontanus) breeding populations in
the Thompson Nicola regions. Report to BC Ministry of Environment, Lands and
Parks, Kamloops, BC. 20 pp.

83

Litzgus, J., and R. J. Brooks. 1998a. Growth in a cold environment: body size and sexual
maturity in a northern population of spotted turtles, Clemmys guttata. Canadian
Journal of Zoology 76: 773–782.
———. 1998b. Reproduction in a northern population of Clemmys guttata. Journal of
Herpetology 32: 252–259.
Litzgus, J. D., and R. J. Brooks. 1996. Status report on the Wood Turtle, Clemmys
insculpta, in Canada. Report to the Committee on the Status of Endangered
Wildlife in Canada (COSEWIC).
Long, L. E., L. S. Saylor, M. E. Soule. 1995. A pH/UV synergism in amphibians.
Conservation Biology 9: 1301–1303.
Lougheed, S. C., H. L. Gibbs, K. A. Prior, and P. J. Weatherhead. 1999. Hierarchical
patterns of genetic population structure in black rat snakes (Elaphe obsoleta
obsoleta) as revealed by microsatellite DNA analysis. Evolution 53: 1995–2001.
Macartney, J. M., and B. Weichel. 1993. Status of the prairie rattlesnake and the eastern
yellow-bellied racer in Saskatchewan. In Proceedings of the Third Endangered
Species and Prairie Conservation Workshop. G.L. Holroyd, H.L. Dickson, M.
Regnier, and H.C. Smith (eds.) Natural History Occasional Paper No. 19.
Provincial Museum of Alberta, Edmonton. Pp. 291–299.
Mao, J., D. E. Green, G. Fellers, and V. G. Chinchar. 1999. Molecular characterization of
iridoviruses isolated from sympatric amphibians and fish. Virus Research 63: 43–
52.
Marco, A., C. Quilchano, and A. R. Blaustein. 1999. Sensitivity to nitrate and nitrite in
pond-breeding amphibians from the Pacific Northwest. Environmental Toxicology
and Chemistry. 18: 2836–2839.
Matson, T.O. 1990. Estimation of numbers for a riverine Necturus population before and
after TFM lampricide exposure. Kirtlandia 45: 33–38.
Ministère de l’Environnement et de la faune. 1997. Plan d’intervention sur la tortue-molle
à épines (Apalone spinifera spinifera) au Québec. Equipe de rétablissement de la
tortue-molle à épines. 68 pp.
Mockford, S. W., M. Snyder, and T. B. Herman. 1999. A preliminary examination of
genetic variation in a peripheral population of Blanding’s turtle, Emydoidea
blandingii. Molecular Ecology 8: 323–327.
Ohanjanian, I. A. 1997a. The Coeur d’Alene Salamander (Plethodon idahoensis) in
southeastern British Columbia. Report to the Ministry of Environment, Lands and
Parks, Nelson, BC.
84

———. 1997b. The northern leopard frog (Rana pipiens), in the Creston Valley Wildlife
Management Area. Report to the Columbia Basin Fish and Wildlife Compensation
Program, Nelson, BC.
Oldham, M. J. 1991. Status report on the Spotted Turtle, Clemmys guttata, in Canada.
Report to the Committee on the Status of Endangered Wildlife in Canada
(COSEWIC).
———. 1992. Declines in Blanchard’s cricket frog in Ontario. In Declines in Canadian
Amphibian Populations: Designing a national monitoring strategy. C.A. Bishop
and K.E. Pettit (eds.). Canadian Wildlife Service, Occasional Paper Number 76.
Pp. 30–31.
Oldham, M. J., and M. E. Obbard. 1996. National Recovery Plan for the Eastern Spiny
Softshell Turtle (Apalone spiniferus spiniferus) in Canada. Recovery of Nationally
Endangered Wildlife Committee (RENEW). 1–76.
Oldham, M. J., and C. A. Campbell. 1986. Status report on the cricket frog, Acris
crepitans, in Canada. Report to the Committee on the Status of Endangered
Wildlife in Canada (COSEWIC).
Orchard, S. A. 1992. Amphibian population declines in British Columbia. In Declines in
Canadian Amphibian Populations: Designing a national monitoring strategy. C.A.
Bishop and K.E. Pettit (eds.). Canadian Wildlife Service, Occasional Paper
Number 76. Pp. 10–13.
Ouellet, M., J. Bonin, J. Rodrigue, J. DesGranges, and S. Lair. 1997. Hindlimb
deformities (ectromelia, ectrodactyly) in free-living anurans from agricultural
habitats. Journal of Wildlife Diseases 33: 95–104.
Ouellet M. In press. Amphibian deformities: Current state of knowledge. In
Ecotoxicology of amphibians and reptiles. D.W. Sparling, C.A. Bishop, and G.
Linder (eds). Pensacola, Florida: SETAC. Pp. 595–637.
Ovaska, K. 1997. Vulnerability of amphibians in Canada to global warming and increased
solar ultraviolet radiation. In Amphibians in Decline: Canadian Studies of a Global
Problem, D.M. Green (ed.). Herpetological Conservation. 1: 206–225.
Ovaska, K., T. M. Davis, and I. Novales Flamarique. 1997. Hatching success and larval
survival of the frogs Hyla regilla and Rana aurora under ambient and artificially
enhanced solar UV radiation. Canadian Journal of Zoology 75: 1081–88.
Ovaska, K. E., and C. Engelstoft. 1999. Status report on the Sharp-tailed Snake, Contia
tenuis, in Canada. Report to the Committee on the Status of Endangered Wildlife in
Canada (COSEWIC).
85

Porchuk, B. D. 1996. Ecology and Conservation of the Endangered Blue Racer Snake
(Coluber constrictor foxii) on Pelee Island, Canada. Master’s thesis, University of
Guelph. xi, 162 p.
Porchuk, B., and P. Prevett. 1999. Canadian Blue Racer Snake Recovery Plan. Draft
report. Ottawa: Recovery of Nationally Endangered Wildlife Committee.
Powell, G. L., and A. P. Russell. 1998. The status of Short-horned Lizards, Phrynosoma
douglasi and P. hernandezi, in Canada. The Canadian Field-Naturalist 112: 1–16.
Powell, G. L., A. P. Russell, and P. J. Fargey. 1998. The distribution of the Short-horned
Lizard Phrynosoma hernandezi in Saskatchewan, Canada. Northwestern Naturalist
79: 19–26.
Powell, G. L., A. P. Russell, J. D. James, S. J. Nelson, and S. M. Watson. 1997.
Population biology of the long-toed salamander (Ambystoma macrodactylum) in
the Front Range of Alberta. In Amphibians in Decline: Canadian Studies of a
Global Phenomenon, D.M. Green (ed.). Herpetological Conservation. 1: 37–44.
Prior, K. A., H. L. Gibbs, and P. J. Weatherhead. 1997. Population genetic structure in the
black rat snake: implications for management. Conservation Biology 11: 1147–
1158.
Prior, K. A., and P. J. Weatherhead. 1995. National Recovery Plan for the Eastern
Massasauga Rattlesnake (Sistrurus catenatus catenatus) in Canada. Draft. Pp. 1–
66.
———. 1996a. Status of the black rat snake, Elaphe obsoleta obsoleta, in Canada.
Report to the Committee on the Status of Endangered Wildlife in Canada
(COSEWIC).
———. 1996b. Habitat features of black rat snakes hibernacula in Ontario. Journal of
Herpetology 30: 211–218.
Prior, K., and S. Nadeau. 1999. Strategic planning for herpetofaunal recovery in Canada:
from past practices to future gains. Conference abstract. Annual meeting of the
Canadian Amphibian and Reptile Conservation Network, Quebec City.
Richardson, J. S., and W. E. Neill. 1997. Population persistence of the Pacific Giant
Salamander in the face of land-use alterations. Report to Habitat Conservation
Trust Fund, Victoria, BC.
Rosen, P. C. and C.H. Lowe. 1994. Highway mortality of snakes in the Sonoran Desert of
southern Arizona. Biological Conservation 68: 143–148.

86

Rouse, J. D., C. A. Bishop, and J. Struger. 1999. Nitrogen pollution: an assessment of the
impact on amphibians. Environmental Health Perspectives 107: 1–6.
Russell, A. P., and A. M. Bauer. 1993. The Amphibians and Reptiles of Alberta. Calgary:
University of Calgary Press.
Russell, R. W., S. J. Hecnar, and G. D. Haffner. 1995. Organochlorine pesticide residues
in southern Ontario spring peepers. Environmental Toxicology and Chemistry 14:
815–817.
Sahanatien, V. 1984. The spotted turtle (Clemmys guttata), eastern hognose snake
(Heterodon platyrhinos) and eastern fox snake (Elaphe vulpina gloydi) in Georgian
Bay Islands National Park. Ontario Region: Parks Canada.
Sanderson, G. 1988. Raccoon. In Wild furbearer management and conservation in North
America, M. Novak et al. (eds.). Ontario Ministry of Natural Resources. Pp. 487–
499.
Sandilands, A. P. 1999. Status report on the Butler’s Garter Snake, Thamnophis butleri,
in Canada. Report to the Committee on the Status of Endangered Wildlife in
Canada (COSEWIC). [Citation in account for this species is dated 1998. Which
date is correct?]
Saumure, R. A., and J. R. Bider. 1998. Impact of agricultural development on a
population of wood turtles (Clemmys insculpta) in southern Quebec, Canada.
Chelonian Conservation and Biology. 3: 37–45.
Schock, D., T. Bollinger, R. M. Brigham, J. Mao, and V. G. Chinchar. 1998. New viral
disease of tiger salamanders in Saskatchewan — Preliminary results. Conference
abstract. Third annual meeting of the Canadian Amphibian and Reptile
Conservation Network, Saskatoon.
Schueler, F. W. 1997. Status report on the Eastern Hognose Snake, Heterodon
platirhinos, in Canada. Report to the Committee on the Status of Endangered
Wildlife in Canada (COSEWIC).
Seburn, C. N. L. 1993. Spatial distribution and microhabitat use in the five-lined skink
(Eumeces fasciatus). Canadian Journal of Zoology 71: 445–450.
———. 1998. Ontario recovery plan for Wood Turtle (Clemmys insculpta). Report to the
Committee on the Status of Species at Risk in Ontario (COSSARO). Ontario
Ministry of Natural Resources.
Seburn, C. N. L., and D. C. Seburn. 1998a. Status report on the Northern Leopard Frog,
Rana pipiens, in Canada (western populations). Report to the Committee on the
Status of Endangered Wildlife in Canada (COSEWIC).
87

———. 1998b. Status report on the Five-lined Skink, Eumeces fasciatus, in Canada.
Report to the Committee on the Status of Endangered Wildlife in Canada
(COSEWIC).
Seburn, C. N. L., D. C. Seburn, and C. A. Paszkowski. 1997. Northern Leopard Frog
(Rana pipiens) dispersal in relation to habitat. In Amphibians in Decline: Canadian
Studies of a Global Problem, D.M. Green (ed.). Herpetological Conservation. 1:
64–72.
Seburn, D. C. 1999. Status of Spotted Turtles at Mer Bleue Bog: Turtles as indicators of
ecological health. Report to the Ottawa Carleton Rural Stewardship Council.
Sessions, S. K., and S. B. Ruth. 1990. Explanations for naturally occurring
supernumerary limbs in amphibians. Journal of Experimental Zoology 254: 38–47.
Sharbel, T. F., and J. Bonin. 1992. Northernmost record of Desmognathus ochrophaeus:
biochemical identification in the Chateuguay River Drainage Basin, Quebec.
Journal of Herpetology 26: 505–508.
Sharbel, T. F., J. Bonin, L. A. Lowcock, and D. M. Green. 1995. Partial genetic
compatibility and unidirectional hybridization in syntopic populations of the
salamanders Desmognathus fuscus and D. ochrophaeus. Copeia 1995: 466–469.
Smith, K. 1999. Status report on the Queen Snake, Regina septemvittata, in Canada.
Report to the Committee on the Status of Endangered Wildlife in Canada
(COSEWIC).
Spalding, D. J. 1993. Status of the Sharp-tailed Snake in British Columbia. BC Ministry
of Environment, Lands and Parks, Wildlife Branch, Victoria, BC. Wildlife
Working Report No. WR-57.
Standing, K. L., T. B. Herman, D. D. Hurlburt, and I. P. Morrison. 1997. Postemergence
behaviour of neonates in a northern peripheral population of Blanding’s turtle,
Emydoidea blandingii, in Nova Scotia. Canadian Journal of Zoology 75: 1387–
1395.
Standing, K. L., T. B. Herman, and I. P. Morrison. 1999. Nesting ecology of Blanding’s
turtle, Emydoidea blandingii, in Nova Scotia, the northeastern limit of the species’
range. Canadian Journal of Zoology 77: 1609–1614.
St. John, D. 1993. Spadefoot toad surveys in the south Okanagan Valley. Unpublished
report to the BC Ministry of Environment, Lands and Parks, Wildlife Branch.
Pentiction, BC.

88

Stiassny, M. L. J. 1999. The medium is the message: freshwater biodiversity in peril. In
The Living Planet in Crisis: Biodiversity Science and Policy, J. Cracraft and F.T.
Grifo (eds.). Columbia University Press, New York. Pp. 53–71.
Stork, N. E. 1999. The magnitude of global biodiversity and its decline. In The Living
Planet in Crisis: Biodiversity Science and Policy, J. Cracraft and F.T. Grifo (eds.).
Columbia University Press, New York. Pp. 3–32.
Tyler, M.J. 1997. Herbicides kill frogs. Froglog. Newsletter of the Declining Amphibian
Populations Task Force 21: 2.
Wagner, G. 1997. Status of the northern leopard frog (Rana pipiens) in Alberta. Alberta
Environmental Protection, Wildlife Management Division. Alberta Wildlife Status
Report No. 9. Edmonton, AB.
Wake, D. 1991. Declining amphibian populations. Science 253: 860.
Watson, C. M. 1994. Habitat use and Movement Patterns of the Eastern Fox Snake
(Elaphe vulpina gloydi) at Point Pelee National Park, Ontario. Windsor: Master’s
thesis. University of Windsor.
Waye, H. 1999. Status report on the Northern Red-legged Frog, Rana aurora, in Canada.
Report to the Committee on the Status of Endangered Wildlife in Canada
(COSEWIC).
Waye, H.L., and J. M. Cooper. 1999. Status of the Northern Leopard Frog (Rana pipiens)
in the Creston Valley Wildlife Management Area, 1999. Prepared for the
Columbia Basin Fish and Wildlife Compensation Program, Nelson, BC.
Weller, W. F., and H. J. Parsons. 1991. Status of the eastern massasauga rattlesnake,
Sistrurus catenatus catenatus, in Canada. Report to the Committee on the Status of
Endangered Wildlife in Canada (COSEWIC).
Willson, R. J. 1995. A two-year (1993, 1994) survey of roadkills on Pelee Island. In
Conservation and biology of the endangered blue racer snake (Coluber constrictor
foxii) on Pelee Island. Progress Report II. B.D. Porchuk and R.J. Brooks.
Willson, R., and K. Prior. 1999. Status report on the Eastern Fox Snake, Elaphe vulpina
gloydi, in Canada. Report to the Committee on the Status of Endangered Wildlife
in Canada (COSEWIC).
Wilson, E. O. 1996. The Serpent. In In Search of Nature. Washington: Island Press. Pp.
3–30.

89

Appendix — List of Contacts
Roger Bider
Société d’Histoire Naturelle de la Vallée du
St-Laurent
21125 chemin Sainte-Marie
Ste-Anne-de-Bellevue, QC H9X 3Y7
(514) 457-9449

Linda Dupuis
Centre for Applied Conservation Biology
Faculty of Forestry
University of British Columbia
Vancouver, BC V6T 1Z4
Michelle Fletcher
Upper Thames Conservation Authority
1424 Clarke Rd.
London, ON N5V 5B9
(519) 451-2800 ext. 236

Jim Bogart
Dept. of Zoology
University of Guelph
Guelph, ON N1G 2W1
(519) 824-4120 ext. 8728

michflet@execulink.com

Joel Bonin
The Nature Conservancy of Canada
Quebec Region
450 – 800 René Lévesque Blvd. W.
Montreal, QC H3B 1X9
(514) 876-1606

Patrick Galois
Société d’Histoire Naturelle de la Vallée du
St-Laurent
21125 chemin Sainte-Marie
Ste-Anne-de-Bellevue, QC H9X 3Y7
(514) 457-9449

joelb@natureconservancy.ca

pagalois@aei.ca

Errol Bredin
Box 324
Austin, MN R0H 0C0

David Green
Redpath Museum
McGill University
859 Sherbrooke St. W.
Montreal, QC H3A 2K6
(514) 398-4086 ext. 4088

ebredin@techplus.com
Ron Brooks
Dept. of Zoology
University of Guelph
Guelph, ON N1G 2W1
(519) 824-4120 ext. 3944

dgreen8@po-box.mcgill.ca
Russ Haycock
Hyla Environmental
548 – 1917 West 4th Ave.
Vancouver, BC V6J 1M7

rjbrooks@uoguelph.ca
Richard Cannings
1330 Debeck Rd., S 11 C96
RR1 Naramata, BC V0H 1N0

hyla@direct.ca

Andrew Didiuk
PO Box 1574
Saskatoon, SK S7N 3R3

Stephen Hecnar
Dept. of Biology
Lakehead University
955 Oliver Rd.
Thunder Bay, ON P7B 5E1
(807) 343-8250

andrew.didiuk@ec.gc.ca

stephen.hecnar@lakeheadu.ca

cannings@vip.net

90

Tom Herman
Centre for Wildlife & Conservation Biology
Acadia University
Wolfville, NS B0P 1X0
(902) 542-2201 ext. 469

Don McAlpine
Natural Sciences Division
New Brunswick Museum
277 Douglas Ave.
Saint John, NB E2K 1E5
(506) 643-2345

tom.herman@acadiau.ca

dmcalpin@nbnet.nb.ca

Mike James
Nova Scotia Leatherback Turtle Working
Group
Department of Biology
Dalhousie University
Halifax, NS B3H 4J1
(902) 453-4820

Bill Neill
Dept. of Zoology
University of British Columbia
Vancouver, BC V6T 1Z4

neill@zoology.ubc.ca

mjames@mscs.dal.ca

Penny Ohanjanian
Box 52, Kimberley, BC V1A 2Y5

Bob Johnson
Metro Toronto Zoo
361A Old Finch Ave.
Scarborough, ON M1B 5K7

pohan@cyberlink.bc.ca
Mike Oldham
Natural Heritage Information Centre
PO Box 7000
Peterborough, ON K9J 8M5

bjohnson@zoo.metrotor.on.ca
Richard King
Dept. of Biological Sciences
Northern Illinois University
DeKalb, IL
USA 60115

mike.oldham@mnr.gov.on.ca
Kriistina Ovaska
4180 Clinton Place
Victoria, BC V8Z 6M1
(250) 727-9708

rbking@niu.edu
Larry Licht
Dept. of Biology
York University
4700 Keele St.
Downsview, ON M3J 1P3
(416) 736-2100 ext. 33583

kovaska@jdmicro.com
Ben Porchuk
319 Emery St. E.
London, ON N6C 2E4
(519) 642-1309

bporchuk@sprint.ca

John Lien
Ocean Science Centre
Memorial University
St John’s, NF A1C 5S7

Larry Powell
Dept. of Biological Sciences
University of Calgary
2500 University Drive N.W.
Calgary, AB T2N 1N4

Tom Linke
Point Pelee National Park
RR1 Leamington, ON N8H 3V4

lpowell@acs.ucalgary.ca

tom_linke@pch.gov.ca

Purnima Price
Dept. of Biology
University of Victoria
PO Box 3020 Stn CSC
Victoria, BC V8W 3N5

Robert M’Closkey
Dept. of Biological Sciences
University of Windsor
Windsor, ON N9B 3P4

purnimap@uvic.ca
91

Kent Prior
Endangered Species Division
Canadian Wildlife Service
Hull, QC K1A 0H3

Kim Smith
Dept. of Zoology
University of Guelph
Guelph, ON N1G 2W1

kent.prior@ec.gc.ca

kimbolaya@hotmail.com
Shaun Thompson
Ontario Ministry of Natural Resources
Kemptville, ON K0G 1J0
(613) 258-8204

John Richardson
Dept. of Forest Sciences
University of British Columbia
Vancouver, BC V6T 1Z4
(604) 822-6586

shaun.thompson@mnr.gov.on.ca

jrichard@interchg.ubc.ca

Heather Waye
Dept. of Zoology
3029 Cordley Hall
Oregon State University
Corvallis, OR
USA 97331

Wayne Roberts
Dept. of Biological Sciences
University of Alberta
Edmonton, AB T6E 2E9

wayeh@ava.bcc.orst.edu

A.P. Sandilands
RR1 Branchton, ON N0B 1L0

Pat Weatherhead
Dept. of Biology
Carleton University
Ottawa, ON K1S 5B6

Carolyn Seburn
Seburn Ecological Services
920 Mussell Rd.
RR1 Oxford Mills, ON K0G 1S0

Rob Willson
Dept. of Zoology
University of Guelph
Guelph, ON N1G 2W1

seburns@cyberus.ca

rwillson@uoguelph.ca

92

WWF’s mission is to stop the degradation of the planet’s natural environment and to
build a future in which humans live in harmony with nature by:
• conserving the world’s biological diversity;
• ensuring that the use of renewable natural resources is sustainable;
• promoting the reduction of pollution and wasteful consumption.
For more information, contact:
World Wildlife Fund Canada / Fonds mondial pour la nature
245 Eglinton Avenue East, Suite 410
Toronto ON Canada M4P 3J1
tel: (416) 489-8800
fax: (416) 489-3611
www.wwfcanada.org

The Canadian Amphibian and Reptile Conservation Network is working to reverse the
trends in habitat loss and to better understand these cryptic creatures. Our organization
represents the Canadian biologists who study, protect and educate people about
amphibians and reptiles. We help to coordinate public involvement in frog and toad
monitoring programs across Canada. We are currently developing a system to recognize
Important Reptile Areas and Important Amphibian Areas in Canada to raise awareness
about the areas that are special for these animals.
For more information, contact:
Canadian Amphibian and Reptile Conservation Network / Réseau canadien de
conservation des amphibiens et des reptiles
apalone_trionyx@yahoo.com
c/o 4553-46 B Street
Delta, British Columbia CANADA V4K 2N2
Phone: 604-946-0194
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