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THE FROZEN
FRONTIER:
UNDERSTANDING
ENDANGERED
SPECIES IN THE
TUNDRA BIOME

The  vast ,  t reeless
expanses of the Arctic
and alpine  tundra  are
often  imagined  as
pristine,  untouched
wildernesses.  Yet,
beneath  the  layer  of
permafrost  and across
the windswept plains, a
s i l e n t  c r i s i s  i s
unfolding.  The  tundra
b iome,  one  o f  the
harshest  environments
on Earth, is home to a

collection  of  uniquely
adapted wildlife, many
o f  w h i c h  a r e  n o w
fighting  for  survival.
Understanding  the
plight  of  endangered
s p e c i e s  i n  t h e
tundra  biome  is  not
merely  an  academic
exercise; it is a critical
window into the health
of our entire planet. As
temperatures  rise  and
h u m a n  a c t i v i t y
encroaches further into
these  remote  areas,
the delicate balance of
life in the far north is
be ing  d i s rup ted ,
pushing iconic animals
toward  the  brink  of
extinction.
The extreme conditions
of  the  tundra—bitter
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cold,  long  winters,
short growing seasons,
a n d  l o w
precip i tat ion—have
forged  animals  into
specialists. Species like
the  polar  bear,  arctic
fox, and musk ox have
evolved  remarkable
adaptations to survive.
However,  these  same
specializations  make
t h e m  i n c r e d i b l y
vulnerable  to  rapid
environmental  change.
When  a  habi tat  as
finely  tuned  as  the
tundra begins to shift,
its  inhabitants  have
few options for retreat.
This  article  explores
the  major  spec ies
facing  extinction,  the
primary threats driving
their  decline,  and  the
conservation  efforts
underway  to  protect
these  irreplaceable
components  of  our
natural  world.

THE DEFINING
CHARACTERISTICS
OF THE TUNDRA
BIOME

To  grasp  why  certain
c r e a t u r e s  a r e
b e c o m i n g
endangered  species
in the tundra biome,
one  must  first
u n d e r s t a n d  t h e
environment itself. The
tundra is defined by its
p e r m a f r o s t — a
permanently  frozen
layer  of  subsoil  that
dictates  the  entire
ecosystem. This frozen
ground  prevents  deep
root  growth,  which  is
why  trees  are  absent
and  vegetat ion  i s
limited  to  low-growing
s h r u b s ,  g r a s s e s ,
mosses,  and  lichens.
There are two primary
types of tundra: Arctic
tundra,  which  circles
the  North  Pole,  and
alpine tundra, found on
high mountains around
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the world.
The growing season is
exceptionally  short,
often lasting only six to
ten weeks. During this
brief  window,  the  sun
shines nearly 24 hours
a day, sparking a burst
of  biological  activity.
I n s e c t s  h a t c h ,
migratory  birds  arrive
to  nest,  and  plants
bloom rapidly.  For the
resident mammals, this
is  a  time  of  intense
feeding  to  build  fat
reserves  for  the  long,
dark  winter.  The  food
web  is  s imple  and
fragile. A disruption at
one  level—such  as  a
decline  in  a  primary
prey  species—can
cascade  through  the
entire system, causing
widespread effects that
directly  contribute  to
the  endangerment  of
top  predators  and
specialized  herbivores
alike.

KEY ENDANGERED
SPECIES OF THE
TUNDRA

While the tundra might
seem  barren  to  an
outsider,  it  supports a
remarkable  array  of
life.  Several  of  these
s p e c i e s  a r e  n o w
officially  listed  as
t h r e a t e n e d  o r
endangered. Below are
some  o f  t he  mos t
notable  endangered
s p e c i e s  i n  t h e
tundra  biome  that
are  captur ing  the
a t t e n t i o n  o f
c o n s e r v a t i o n i s t s
worldwide.

The Polar
Bear: The
Face of
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Climate
Change
Perhaps  no  animal
s y m b o l i z e s  t h e
struggle  of  the  Arctic
more  than  the  polar
b e a r  ( U r s u s
maritimus).  Listed  as
Vulnerable by the IUCN
and  classified  as
Threatened  under  the
U . S .  E n d a n g e r e d
Species  Act,  the polar
b e a r  i s  a  m a r i n e
mammal that depends
entirely on sea ice for
hunt ing  sea ls ,  i t s
primary  prey.  As  the
planet warms, seasonal
sea ice is breaking up
earlier  in  the  spring
and  forming  later  in
the  fall.  This  forces
bears to spend longer
periods ashore without
access to food, leading
to  starvation,  reduced
cub survival, and lower
reproductive rates. The

loss of sea ice due to
climate  change  is  the
single  greatest  threat
to this species, making
it  a  flagship  for
u n d e r s t a n d i n g
endangered  species
in the tundra biome.

The
Arctic
Fox: A
Specialist
Under
Pressure
The arctic  fox  (Vulpes
lagopus) is a master of
cold-weather  survival,
with  its  thick,  white
w i n t e r  c o a t  a n d
compact  body  that
minimizes  heat  loss.
However,  this  small
predator  is  facing  a
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d u a l  t h r e a t .  I n
Scandinavia, the arctic
f o x  i s  c r i t i c a l l y
endangered,  w i th
populations numbering
in  the  hundreds.  The
primary  cause  is  the
expansion of the larger
red fox into the tundra.
As the climate warms,
red  foxes  are  moving
north,  outcompeting
and even killing arctic
foxes.  Furthermore,  a
dec l ine  in  rodent
populations,  a primary
f o o d  s o u r c e ,  h a s
e x a c e r b a t e d  t h e
problem.  Conservation
efforts,  including
supplemental  feeding
and red fox culling, are
underway,  but  the
species remains one of
the  most  vulnerable
endangered  species
in the tundra biome
in Europe.

The Peary
Caribou:
A
Canadian
Tragedy
Found only in the high
A r c t i c  i s l a n d s  o f
Canada,  the  Peary
car ibou  (Rangi fer
tarandus pearyi) is the
smallest subspecies of
c a r i b o u  i n  N o r t h
A m e r i c a .  I t  h a s
e x p e r i e n c e d  a
catastrophic population
decline  of  nearly  70%
over  the  last  three
generat ions .  Th is
species  is  uniquely
adapted to survive on
the  sparse  vegetation
of the far north, but it
i s  e x c e p t i o n a l l y
vulnerable  to  extreme
w e a t h e r  e v e n t s .



6

6 Endangered Species In The Tundra
Biome

2025-02-11

Increased winter rain, a
direct  consequence  of
c l i m a t e  c h a n g e ,
creates  layers  of  ice
over  the  lichens  and
plants they eat. Unable
to dig through the ice,
the caribou starve. This
"rain-on-snow"  event
has  caused  mass  die-
offs,  solidifying  the
Peary  caribou's  status
as  one  of  the  most
critically  endangered
s p e c i e s  i n  t h e
tundra  biome .

The
Snowy
Owl: A
Nomad in
Decline
The  str ik ing  white
s n o w y  o w l  ( B u b o
scandiacus)  is  an icon
of  the  Arctic  tundra.

Unlike many owls, it is
diurnal, hunting during
the long daylight hours
of  the  Arctic  summer.
While  not  currently
listed as endangered at
a  global  level,  it  is
classified  as
V u l n e r a b l e ,  a n d
p o p u l a t i o n s  a r e
declining.  The primary
driver is the availability
of  lemmings,  its  main
p r e y .  S n o w y  o w l
breeding  success  and
population  size  are
directly  tied  to  the
c y c l i c  p e a k s  o f
lemming  populations.
A s  t h e  t u n d r a
ecosystem  changes
and  lemming  cycles
b e c o m e  l e s s
predictable, snowy owl
numbers  suffer.  They
are  considered  an
indicator  species  for
t h e  h e a l t h  o f  t h e
tundra ,  and  the i r
decline signals trouble
for other endangered
s p e c i e s  i n  t h e
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tundra  biome .

The Musk
Ox: A
Survivor
of the Ice
Age
The  musk  ox  (Ovibos
moschatus) is a relic of
the Pleistocene epoch,
having  roamed  the
Arctic alongside woolly
mammoths.  With  its
thick coat of qiviut (the
warmest  wool  in  the
w o r l d )  a n d  i t s
d e f e n s i v e  c i r c l e
formation  against
predators,  it  is  well-
adapted to the tundra.
While  not  currently
endangered  globally,
certain populations are
under  significant
threat.  In  Alaska,  the
p o p u l a t i o n  h a s

declined sharply due to
a  c o m b i n a t i o n  o f
fac to rs :  d i sease ,
e x t r e m e  w i n t e r
weather, and predation
b y  g r i z z l y  b e a r s
expanding  northward.
The musk ox is a slow
breeder ,  meaning
r e c o v e r y  f r o m
population  crashes
takes a very long time,
making it a species of
high  concern  among
endangered  species
in the tundra biome.

PRIMARY THREATS
DRIVING
ENDANGERMENT
IN THE TUNDRA

W h y  a r e  s o  m a n y
t u n d r a  s p e c i e s
struggling  to  survive?
T h e  t h r e a t s  a r e
c o m p l e x  a n d
interconnected,  but
they largely stem from
a  single,  overarching
force:  human-induced
global  change.
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Climate
Change
and
Permafro
st Thaw
Climate change is  the
undeniable  primary
d r i v e r  o f
endangerment  for
tundra  wildlife.  The
Arct i c  i s  warming
nearly four times faster
t h a n  t h e  g l o b a l
a v e r a g e ,  a
phenomenon known as
Arctic  amplification.
This warming leads to:

Sea Ice Loss: As
discussed with
polar bears, the
loss of sea ice
destroys the
hunting platform
for marine

predators.
Permafrost
Thaw: When
permafrost
melts, it
destabilizes the
ground, causing
erosion and
landslides that
destroy denning
sites and nesting
habitats.
Shrubification:
Taller shrubs are
encroaching into
the tundra,
altering the
habitat and
favoring species
like moose and
red foxes over
tundra
specialists.
Extreme
Weather: Rain-
on-snow events,
as seen with the
Peary caribou,
block access to
food. Freeze-
thaw cycles can
encase the
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landscape in ice,
devastating
entire
populations.

Habitat
Disruptio
n and
Industrial
Develop
ment
While  the  tundra  is
r e m o t e ,  i t  i s  n o t
immune  to  human
encroachment. Oil and
gas exploration, mining
for  minerals,  and  the
construction  of  roads
and pipelines fragment
the  landscape.  These
activities  cause  direct
habitat  loss,  disrupt
migration  routes,  and
increase  stress  on

wildlife.  Furthermore,
inc reased  human
presence brings with it
noise pollution and the
risk of oil spills, which
can  have  catastrophic
and long-lasting effects
o n  e n d a n g e r e d
s p e c i e s  i n  t h e
tundra  biome.  The
d is turbance  f rom
seismic testing, used to
find  oil  reserves,  can
drive  caribou  away
from  critical  calving
grounds.

Pollution
and
Bioaccum
ulation
Toxins  travel  far  from
t h e i r  s o u r c e s .
Persistent  organic
pollutants  (POPs)  and
h e a v y  m e t a l s ,
generated in industrial
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reg ions  fa r  to  the
south,  are  carried  by
ocean  currents  and
atmospheric winds into
the  A rc t i c .  These
pollutants  accumulate
in  the  fat  of  animals.
Because  the  tundra
food web is short and
simple,  top  predators
like  polar  bears  and
a r c t i c  f o x e s  a r e
particularly  vulnerable
to  bioaccumulation.
High levels of mercury
and  other  toxins  can
i m p a i r  i m m u n e
s y s t e m s ,  r e d u c e
fertility,  and  disrupt
hormone  balances,
further  weakening
p o p u l a t i o n s  o f
endangered  species
in the tundra biome.

Overhunti
ng and

Historical
Exploitati
on
For  some  species,
historical  overhunting
is a factor that they are
still  recovering  from.
T h e  m u s k  o x  w a s
hunted to extinction in
Alaska  in  the  19th
century, and was only
reintroduced  in  the
1930s.  The  Arctic  fox
was heavily trapped for
its fur. While regulated
hunting  and  trapping
are  now  managed  in
most  countries,  illegal
p o a c h i n g  a n d
u n r e g u l a t e d
subsistence hunting in
some  remote  areas
continue to pose a risk
t o  r e c o v e r i n g
p o p u l a t i o n s  o f
endangered  species
in the tundra biome.
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CONSERVATION
EFFORTS: HOPE
ON THE HORIZON

D e s p i t e  t h e  g r i m
outlook,  there  are
concerted  efforts  to
c o n s e r v e  t h e s e
animals.  Conservation
o f  e n d a n g e r e d
s p e c i e s  i n  t h e
tundra  biome  is  a
collaborative  effort
involving governments,
I n d i g e n o u s
communities,  non-
profit  organizations,
and  scientists.

Protected
Areas
and
Habitat

Preservat
ion
Establishing  national
parks  and  wi ld l i fe
refuges  remains  a
c o r n e r s t o n e  o f
conservat ion.  The
Arctic National Wildlife
Refuge  (ANWR)  in
Alaska, for example, is
a  c r u c i a l  c a l v i n g
g r o u n d  f o r  t h e
Porcupine  car ibou
herd.  Protecting  these
critical  habitats  from
industrial  development
provides a safe haven
f o r  w i l d l i f e .
I n t e r n a t i o n a l
cooperation is also key,
a s  m a n y  t u n d r a
species migrate across
borders.

Species-
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Specific
Managem
ent

Programs
Targeted programs are
making a difference for
some  o f  t he  mos t
t h r e a t e n e d
endangered  species
in the tundra biome.
I n  Scand inav ia ,  a
massive  effort
involving supplemental
feeding  in  winter  and
the culling of red foxes
has  stabi l ized  and
slightly  increased  the
critically  endangered
Arctic fox population in
Norway  and  Sweden.
For the Peary caribou,
conservationists  are
working to limit human
disturbance  and  have
considered  captive
breeding  programs  as

a last resort.

Indigenou
s
Knowledg
e and Co-
Managem
ent
Perhaps  the  most
valuable tool in tundra
conservation  is  the
traditional  ecological
k n o w l e d g e  o f
Indigenous  peoples,
such  as  the  Inu i t ,
Saami,  and  Nenets.
These  communities
have lived  sustainably
alongside  wildlife  for
m i l l e n n i a .  T h e i r
intimate  knowledge of
an ima l  behav io r ,
weather  patterns,  and
ecosystem  health  is



Endangered Species In The Tundra Biome 13

13

now  being  formally
integrated  into  co-
m a n a g e m e n t
p r o g r a m s .  T h i s
partnership  ensures
that  conservat ion
s t r a t e g i e s  f o r
endangered  species
in the tundra biome
are  both  scientifically
sound  and  culturally
appropriate.

Global
Climate
Action

Ultimately,  the  long-
term  survival  of  the
t u n d r a  a n d  i t s
inhabitants depends on
global action to reduce
g r e e n h o u s e  g a s
emissions.  While  local
conservation  efforts
can  buy  t ime,  they
cannot stop the Arctic
f r o m  w a r m i n g .
S u p p o r t i n g
international  climate
agreements,  investing
in  renewable  energy,
and  reduc ing  ou r
ind iv idual  carbon
footprints are the most
critical actions we


