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A few amphibians and reptiles extend their distribution into the Arctic, such as this moor frog Rana arvalis of Eurasia.
Photo: Konstantin Mikhailov.
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	We have lizards. We have seen them this year even at
the upper reaches of ‘Afanas’ki’.

	Leader of the Saami indigenous obschina ‘Piras’ in the Kola
Peninsula, Andrey Yulin on northwards expansion of lizards;
Zavalko & Mustonen (2004).
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SUMMARY

5.2. STATUS OF KNOWLEDGE

The herpetofauna of the Arctic is depauperate relative
to temperate and tropical regions. Only five amphibians
and a single reptile range into the Arctic, and none are
circumpolar. All Arctic amphibian and reptile taxa are
currently categorized as ‘Least Concern’ according to
IUCN criteria. However, basic survey and inventory data
for these species are lacking across most of the Arctic,
and there are few quantitative data on abundance, status
or trends for Arctic herpetofauna. At the same time,
isolated populations of amphibians and reptiles in the
Arctic exist at or near their current physiological limits
and likely face a number of escalating challenges stemming primarily from habitat alteration.

The first scientific records of Arctic amphibians are from
expeditions in the 19th and early 20th centuries. Since
then, despite intensive study of Arctic regions, little
attention has been paid to understanding the distribution and ecology of Arctic amphibians and reptiles.
Few works on the distribution, morphology, genetics,
phenology, development, hibernation and diet of Arctic
amphibians have been published.
Amphibians and reptiles reach Arctic regions only on the
periphery of their ranges, where their overall abundance
is low. Due to their limited dispersal capabilities and
because their distributions are defined by fine-scale
microhabitat associations, their actual distributions may
be quite patchy (Olson 2009). Because focused research
on amphibian and reptile biology in the Arctic is scarce,
much of the data available were obtained as a by-product
of other efforts.

5.1. INTRODUCTION
Although amphibians and reptiles account for nearly
15,000 species worldwide, only five amphibians and
a single reptile are found in the Arctic. The majority
of Arctic herpetofauna are found in the eastern hemisphere; there are no circumpolar taxa (Tab. 5.1). Amphibian species richness (number of species) in the Arctic
is as low as in desert regions. Amphibians and reptiles
are phylogenetically the oldest of terrestrial vertebrates,
and their limited representation in the Arctic is due in
large measure to their poikilothermic physiology (body
temperature determined by ambient conditions).

5.2.1. Historical overview
Historical information on the Arctic distributions of
amphibians and reptiles is very limited. To date, there
have been only two published studies on the historical
phylogeography of Arctic herpetofauna using molecular
techniques.
Poyarkov & Kuzmin (2008) investigated molecular
genetics in the Siberian newt throughout its range and
found that patterns of genetic differentiation of Siberian
populations are likely the result of repeated processes of
colonization of new territories during inter-glacial epochs and subsequent retreats into more temperate belts
during glacial peaks. Following the peak of the most
recent glacial maximum, the Siberian newt likely first
colonized territories in E Siberia, followed by colonization events west towards the Urals and east towards
Beringia and Kamchatka. Dispersal to the north and
west appears to have taken place very quickly.

A number of recent publications have suggested major changes to herpetological systematics (Frost et al.
2006, Roelants et al. 2007), but because these proposed
changes are not yet universally accepted and many names
remain in a state of flux, we follow stable herpetological
taxonomy as described in Collins & Taggart (2002) and
Kuzmin & Semenov (2006).
Eastern hemisphere taxa:
Siberian newt Salamandrella keyserlingii
Common frog Rana temporaria
Moor frog Rana arvalis
Siberian wood frog Rana amurensis
Common lizard Lacerta vivipara
Western hemisphere taxa:
Wood frog Rana sylvatica

In North America, an investigation of the historic phylogeography of the wood frog using mitochondrial genes
suggests a post glacial range expansion that differs from
most other herpetofaunal taxa on the continent (LeeYaw et al. 2008). The wood frog appears to have radiated

Table 5.1. Amphibian and reptile taxa of the Arctic. ‘Redlisted’ denotes taxa on the IUCN Red List of Threatened Species.
* denotes known trends over the past 10-20 years.
Region

Orders

Families

Genera

Species

Subspecies

Stable*

Increasing*

Decreasing*

No Info.*

Redlisted

Arctic

2

3

3

5

–

?

–

–

5

0

WH Arctic

1

1

1

1

–

?

–

–

1

0

WH high Arctic

–

–

–

–

–

?

–

–

–

0

WH low Arctic

1

1

1

1

–

?

–

–

1

0

EH Arctic

2

3

3

4

–

?

–

–

4

0

EH high Arctic

–

–

–

–

–

?

–

–

–

0

EH low Arctic

2

3

3

4

–

?

–

–

4

0
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Figure 5.1. Known locations of Eastern Hemisphere Arctic amphibian and reptile species. Colored dots indicate known locations: Red dots
represent Siberian Newt; Blue connotes the common frog; yellow signifies Siberian wood frog; Pink indicates moor frog; and brown signifies
common lizard. The graphic only includes data from the vicinity of the Arctic and sub-Arctic and is not indicative of the global distribution of
these species. Data from Amphibians of the former USSR, Databank ® 0229803415 and Gasc et al. 1997.

from a number of high-latitude refugia in what is now
the northeastern United States, while most amphibians
currently found in western and northwestern North
America appear to have radiated from lower-latitude refugia to the west. Colonization following the last glacial
maximum appears to have been rapid, with expansion to
the north and northwest (Arctic Alaska and most of subArctic Canada) having occurred from a single putative
refugium near the edge of the Laurentide ice-sheet in
present-day Wisconsin, while radiation into sub-Arctic
Quebec, Newfoundland and Labrador took place from
another refugium near the Appalachian Mountains in the
vicinity of Pennsylvania.

5.3. STATUS AND TRENDS
5.3.1. Species richness and distribution
Maximum Arctic amphibian and reptile richness, three
species, occurs south of the Yamal Peninsula, where
the European common frog and moor frog coexist with
the Siberian newt. The moor frog and common frog
are sympatric on the Kanin Peninsula and in the Vorkuta region, while the Siberian newt and Siberian wood
frog both inhabit the Khaiyr Settlement in Republic of
Sakha-Yakutia. Throughout the remainder of the Arctic,

species richness of amphibians and reptiles appears to be
zero or one.
5.3.1.1. Eastern hemisphere species

The Siberian newt is the most widespread amphibian
species in the Arctic and sub-Arctic (Fig. 5.1), and has
the widest geographical range of any recent amphibian
species, c. 12 million km2. The northernmost habitats
of the Siberian newt consist of grass-undershrub-lichenmoss bogs and low shrub-moss and grass-moss tundras.
The newt penetrates the Arctic in the area of the polar
Urals and eastwards, and is found along the Khatanga
River on the Taimyr Peninsula just south of the low
Arctic (Kuzmin 1994). It reaches the Arctic Ocean in
some areas of the Republic of Sakha-Yakutia, in particular, near Chukochya Guba in Nizhnekolymskii. The
Amguema River in the Shmidtovskii District of Chukotka marks the northeastern extent of its distribution.
Frogs Rana spp. are more narrowly distributed in the
Arctic than the Siberian newt. The common frog and
the moor frog are mainly inhabitants of Europe but both
range eastwards to the Urals, with the moor frog found
into E Siberia. The common frog crosses into the low
Arctic only in the northernmost peninsulas of Norway
(Gasc et al.1997) and along the eastern slope of the polar
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Urals at the southern border of the Yamal Peninsula, in
the Priuralskii District of Yamal-Nenetskii Autonomous
Okrug, Tyumenskaya Province, Russia (Toporkova &
Shvarts 1960, Toporkova & Zubareva 1965, Toporkova
1973, Ishchenko 1978). The common frog has been
known to occur on the Kanin Peninsula since at least
1902 (Zhitkov 1905).
The moor frog has a broader Arctic distribution than
the common frog. It occurs in southern Yamal and the
Polar Urals, and as far north as the Khadyta-Yakha River
(Shvarts 1959). A few records indicate it is found on the
sub-Arctic/low Arctic margin to the east as far as the
Malaya Khadyta River in Yamal (Anufriev 1984).
The Siberian wood frog is a widespread brown frog,
whose distribution covers a large part of Siberia, far
eastern Russia, and northern Mongolia and Manchuria.
Nevertheless, this species is known from only one Arctic
locality: Khaiyr Settlement in Ust-Yanskii District of the
Republic of Sakha-Yakutia (Borkin et al. 1984).
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The common lizard is the only reptile species found in
the Arctic. It ranges from northwestern Spain through
Europe and Siberia to Mongolia and eastwards to Sakhalin Island in the Pacific. It reaches the Arctic in Europe
in the vicinity of the Kanin Peninsula and around Vorkuta City in the Komi Republic in Russia (Anufriev &
Bobretsov 1996). The common lizard is found in the Polar Urals, southwards from the Yamal Peninsula, where
it occurs primarily in river valleys (Vershinin 2007). In
the area of Taimyr Peninsula the common lizard occurs
in the sub-Arctic near the southern boundary of the low
Arctic (Bannikov et al. 1977).
5.3.1.2. Western hemisphere species

The wood frog is the only herpetofaunal species found
in the Arctic of the Western hemisphere. This widely
distributed North American frog is found throughout the
sub-Arctic (in Labrador, Quebec, Ontario, Manitoba,
Saskatchewan, Alberta). It extends into the low Arctic in
Alaska, and is suspected to do so in portions of Yukon,

Figure 5.2. Known locations of Western Hemisphere Arctic amphibians. Wood frog locations are represented by brown dots. Boreal chorus
frog locations are represented by yellow dots. The graphic only includes data from the vicinity of the Arctic and sub-Arctic and is not indicative of the global distribution of these species. Data from Martof 1970, IUCN, Conservation International and NatureServe, 2004, Alaska Natural Heritage Program, 2007, Gotthardt & Pyare 2009, Environment and Natural Resources Office, Government of the Northwest Territories
2010, Frogwatch Database, National Wildlife Research Centre, Environment Canada 2010.
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Northwestern Territories, and Nunavut (DeGraaf &
Rudis 1983, Cook 1984, Russell & Bauer 1993, Weller
& Green 1997, Chubbs & Phillips 1998, Blackburn et
al. 2001, Trust & Tangermann 2002, Carstensen et al.
2003, MacDonald 2003, Anderson 2004, Desroches &
Rodrigue 2004, Slough and Mennell 2006, MacDonald
& Cook 2007, Lee-Yaw et al. 2008, NatureServe 2010).
This unique frog ranges at least as far north as the south
side of the Brooks Range in Alaska, the Old Crow Flats in
the Yukon, and the Mackenzie River Delta in Northwest
Territories (Fig. 5.2). Despite its wide distribution and
apparent ubiquity, there are only eight confirmed records
of wood frogs extending into the Arctic as defined by
Geographic Information System data layers developed for
the Arctic Biodiversity Assessment (MacDonald 2003,
Gotthardt & Pyare 2009, Environment and Natural
Resources, GNWT 2010). The species is probably more
widespread in the Arctic, and the limited number of
records is likely due in part to very limited survey effort.

5.3.2. Status
All of the amphibians and reptiles found in the Arctic are
considered taxa of ‘Least Concern’ by IUCN, suggesting their populations are currently stable. However, as a
class, amphibians are among the most globally threatened
groups, with roughly 32% (1,856 species) considered
threatened and 43% (2,469 species) declining. At least
168 species worldwide have become extinct over the last
20 years, and the numbers of threatened and extinct taxa
are expected to continue to climb (Stuart et al. 2004).
While there are no indications of declines of amphibian
and reptile populations in the Arctic, their apparent stability may be a result of the almost complete lack of historic and contemporary abundance data. In a few cases
there are some qualitative estimates of local abundance,
but these are insufficient to determine the dynamics of
even local populations. Overall numbers of amphibians
and reptiles in the Arctic appear to be low and populations appear scattered and isolated.

5.3.3. Trends
Global population estimates and trend data are largely
lacking for all herpetofauna found in the Arctic, and
few if any data exist on local Arctic population sizes or
trends for any of the taxa.
The Siberian newt has been known as an Arctic species since 1909 (Nikolsky 1918), and is considered to be
common and stable throughout its range, with the exception of some small, declining and isolated populations
in Mongolia, which are considered threatened (Kuzmin
et al. 2008a).
The moor frog, though extinct in Switzerland, is considered common, stable and a species of ‘Least concern’ by the IUCN throughout its distribution (Kuzmin
et al. 2008b).
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The common frog is considered common and stable
throughout its range, though local declines have been
noted in Switzerland and Spain (Kuzmin et al. 2008c),
and since the 1970s in Norway along the northern limits
of its distribution (Gasc et al. 1997).
Globally, the Siberian wood frog is considered common, stable and a species of least concern (Kuzmin et
al. 2008d), though there is no information on Arctic
abundance or trends.
Population size, trend and status data for the common
lizard are lacking throughout its large distribution, including the Arctic, but it is classified as ‘Least Concern’
by the IUCN (2010).
The wood frog is the most widespread amphibian in
North America (Martof 1970), the most common amphibian in Alaska (MacDonald 2003), and is considered
relatively common throughout most of its range, including the sub-Arctic. There are no data on abundance,
status or trends for this species in the Arctic. The global
population trend is unknown but is suspected to be
stable, and the wood frog is considered a species of least
conservation concern (Hammerson 2004).

5.3.4. Prospects
In general, the outlook for amphibian persistence in the
Arctic is probably good. The species all appear secure
globally, with Arctic populations representing the northern fringe of much larger distributions to the south.
However, conservation of Arctic reptiles and amphibians
will face a number of challenges in the immediate future
and over the next century, including contaminants from
local and global sources, anthropogenic habitat alteration, emerging infectious diseases, climate change-induced habitat alteration and loss, and the introduction of
novel pathogens and predators.
Environmental contaminants originating either from local point sources or from diffuse regional and/or global
sources may impact many otherwise undisturbed Arctic
wetlands. Ackerman et al. (2008) and Landers et al.
(2008) found concentrations of atmospherically deposited organic and other contaminants in fish from remote
lakes in Arctic and sub-Arctic Alaska that exceeded
thresholds of health concern for humans and wildlife.
Because the study sites were all located in remote areas
with no local contaminant sources, their presence was
attributed to long-range trans-Pacific transport and to
global sources. The risk to amphibians is unclear and
undocumented, but due to their aquatic developmental
phase, moist and highly permeable integuments, larval
diets of zooplankton, phytoplankton and periphyton and
adult diets of higher trophic level invertebrates, they may
be predisposed to bio-accumulate a variety of contaminants when present in the environment.
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As development inevitably proceeds in the Arctic,
many wetland habitats will be transformed, and even
those that remain intact may be exposed to additional
threats as roads and other infrastructure elements are
constructed. Research on wood frog breeding ponds
at two National Wildlife Refuges in sub-Arctic Alaska
documented some of the highest rates of skeletal abnormalities found in amphibians anywhere; as high as 20%
of individuals from some breeding sites had pronounced
skeletal abnormalities (Reeves et al. 2008). The normal
background rate for such abnormalities is estimated as
either 0-2% (Ouellet 2000) or 0-5% (Johnson et al.
2001). The prevalence of structural abnormalities in
Alaska was found to increase with proximity to roads,
and more recently, the presence of contaminants (both
organic and inorganic) and odonate larvae were identified as predictors of the frequency of skeletal abnormalities at these sites (Reeves et al. 2010).
As climatic conditions in the Arctic continue to ameliorate, we might expect the amphibians already present to
expand their current distributions and colonize previously unoccupied areas. However, a warming climate
will also catalyze a suite of interconnected changes in
the physical and biological environments of the Arctic,
the ramifications of which are poorly understood for
Arctic amphibians. Warmer winter and summer temperatures, alteration in both the rates and the timing of
snow deposition and melt-off, and permafrost thaw will
have profound effects on hydrology and hydroperiod
across the Arctic. Both the total volume of water and
the timing of its availability to plants and animals may be
significantly altered (McDonald et al. 2004, Borner et al.
2008; see Wrona & Reist, Chapter 13) resulting in shifts
in the composition of the biotic community. Permafrost
thaw, which is forecast to continue at an accelerated
rate, is already causing the draining of Arctic wetlands
in Alaska (Yoshikawa & Hinzman 2003). In regions of
thawing discontinuous permafrost in Siberia, the number of large lakes declined by 11% and overall wetland
surface area declined by 6% since the 1970s (Smith et
al. 2005). These changes in hydroperiod and hydrology,
and their attendant impacts on the biotic community,
have the potential to disrupt many facets of amphibian
ecology, including: (1) breeding phenology relative to
the timing and availability of algae and the emergence of
important aquatic invertebrate prey (and predator) species, (2) habitat connectivity, (3) dispersal movements,
(4) juvenile and adult survival, and ultimately (5) the
persistence of local populations.
Emerging infectious diseases are also likely to play a
greater role in the ecology of Arctic amphibians. Warming climatic conditions may aid the spread and survival of
deadly new pathogens, and infrastructure development
may provide new vectors for transmission across the landscape. The amphibian chytrid fungus, Batrachochytrium
dendrobatidis (Bd) is a recently recognized pathogen widely
believed to be expanding due to climate change and implicated in a number of amphibian declines and extirpations (Berger et al. 1998, Pounds et al. 2006). A number
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of ranaviruses (genus Iridoviridae) are also associated with
recent amphibian declines (Stuart et al. 2004). There has
been little surveillance for Bd in the Arctic to date, but
the fungus has already been detected in sub-Arctic Alaska, and both Bd and ranaviruses have been detected in
Canada’s Northwest Territories (Reeves & Green 2006,
Schock et al. 2009, T. Chestnut pers. com.). Infrastructure development and increased human presence in the
Arctic may contribute to the spread of these pathogens:
Both ranaviruses and Bd may be translocated between
water bodies via transport of contaminated water or
sediments by humans (on footwear and equipment), birds
(e.g. on feathers), or other animals (Johnson & Speare
2005, Harp & Petranka 2006, Phillot et al. 2010).
Warmer temperatures and expanded human industry
and infrastructure will increase the risks of introducing
exotic or novel species into Arctic environments. Arctic
amphibians breed primarily in fish-free water bodies, including ephemeral pools and small lakes and ponds, and
it is widely believed that this preference is an adaptation
to avoid predation. Fish are successful predators on the
eggs and aquatic larvae of amphibians (Semlitch 1988),
and many amphibians have few defenses against fish
(Grubb 1972). Introductions of non-native fishes have
been implicated as one of the major causes of amphibian population declines (Kats & Ferrer 2003), and even
native fish introduced into previously fish free habitats
have the potential to extirpate local amphibian populations. Increased human presence may serve as a vector
for the spread of native and non-native fish across naïve
Arctic wetlands. Amphibian larvae are also preyed on by
a variety of birds, other amphibians (Sours & Petranka
2007) and a number of aquatic invertebrates, especially
odonates, whose abundance appears related to water
temperature (Reeves et al. 2010). Trophic webs and
competitive interactions among amphibians in Arctic
wetlands aren’t well understood, but changes in species composition or density can strongly influence the
outcomes of competition and predation in these aquatic
communities (Relyea 2000, Sours & Petranka 2007).
The consequences for Arctic amphibian populations of
any new or heightened predatory or competitive interactions are completely unknown.
While most sub-Arctic amphibians are unlikely to
colonize the Arctic in the next century (due to their
southerly distributions, inherently slow rate of dispersal
and less freeze-tolerant physiologies) the boreal chorus frog Pseudacris maculata in the Western hemisphere
may already have reached it (Fig. 5.2). In 2009 a single
un-vouchered observation was recorded in the Arctic in
Canada’s Northwest Territories near the border of Nunavut in the vicinity of Big Lake (Environment and Natural
Resources, GNWT 2010). Very low mitochondrial
genetic diversity found in populations occupying regions
north of the last glacial maximum suggests the boreal
chorus frog colonized its northern frontiers recently and
rather rapidly (Lemmon et al. 2007). If it is not already,
the boreal chorus frog will soon be the second Nearctic
amphibian species.
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5.4. CONCLUSIONS AND
RECOMMENDATIONS
5.4.1. Sensitive areas and hotspots
Hotspots are difficult to identify because the distributions of Arctic amphibians and reptiles are so poorly
characterized. Furthermore, these species are found
in small, isolated and patchily distributed populations
for a variety of reasons: (1) their Arctic range limits
likely represent each species’ physiological limitations,
(2) amphibians require a number of different microhabitat features to intersect in close proximity due to
their limited movement potential, and (3) they may not
occupy all suitable habitats within their apparent range
due to the susceptibility of small populations to stochastic events and the residual effects of past disturbances
(Olson 2009). Nonetheless, a few areas in the Eastern
hemisphere appear to be of particular importance: the
corridors and deltas of the Khadyta-Yakha River on the
Yamal Peninsula, the Chaunskaya Tundra in the lowlands
of the Chaunsky Administrative District of the Chukotsky Autonomous Okrug, and the Khalerchinskaya
Tundra in the Kolyma lowlands.

5.4.2. Key knowledge gaps
The principal knowledge gap is the near complete lack
of survey and inventory data for status and population
trends of Arctic amphibians and reptiles. Distributions
are poorly and incompletely characterized, and are
known only in broad general terms.
There are no reliable abundance estimates for local or
regional populations for any Arctic herpetofauna, and
there are no statistically meaningful monitoring efforts
currently in place. General lack of understanding of the
factors which limit amphibian and reptile populations in
the Arctic is also a principal knowledge gap.

5.4.3. Recommended conservation actions
5.4.3.1. Research recommendations

• Establish effective survey and inventory efforts to better define the actual distributions and ecology of these
species.
• Construct statistically defensible baselines of abundance data in specific locations against which changes
in abundance can be monitored.
• Establish monitoring programs with replicate schema
representative of the range of habitats and microhabitats inhabited by each species. Monitoring locations
should also be chosen in such a way so as to minimize
the effort and expense to reach them in order to increase the likelihood that monitoring will be continued into the future. If practicable, monitoring efforts
should be collocated with monitoring efforts for other
taxa in order to develop economies of scale for all

monitoring, and to improve our understanding of the
dynamics of Arctic ecosystems.
• Conduct research into the impacts of climate-induced
changes to hydrology/hydroperiod on reproduction,
persistence and habitat connectivity for Arctic amphibians.
• Determine the geographic prevalence of contaminant
burdens and chief pathogens for amphibians across the
Arctic.
These efforts may involve citizen science projects.
5.4.3.2. Conservation action recommendations

• Develop guidelines for human development projects
that require land managers and developers to consider
amphibian and reptile habitats and populations in their
development plans.
• Determine which areas are of special importance for
amphibian and reptile species richness and for the
long-term persistence of individual taxa. Use data
from survey and inventory efforts to identify hotspots
and areas of likely significance by modeling species’
habitat and micro-habitat associations across the Arctic landscape.
• Establish or strengthen protections for areas of key
importance to reptiles and amphibians. Arctic amphibians have complex life cycles, and require a range
of habitats throughout their annual cycles and life
histories. Conservation of these species will require
a landscape-level approach, conserving various vital
habitats at appropriate spatial scales and maintaining
connectivity between conservation units, while accounting for expected wetland loss and alteration.
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