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We cannot solve problems with the 
same thinking we used to create them   
— Albert Einstein

P O O J A  K

A
S humans, would we 
ever think of  giving 
up eating, drinking, 
or even staying awake 
for months on end to 
survive a harsh cold 
winter? We may not 

even adopt this lifestyle, but 
some species in the animal 
kingdom have perfected the art 
and science of  slumber, called 
‘hibernation’. To define it in 
simple terms, hibernation is a 
state of  minimal activity and 
metabolic depression. It is a sea-
sonal heterothermy character-
ised by low body temperature, 
slow breathing and heart rate, 
and low metabolic rate. Some 
species adapt to this state dur-

ing extreme winters.
Hibernation is considered an 

evolutionary adaptation that al-
lows species like bears, bats, 
hedgehogs, and even some am-
phibians and reptiles, to survive 
the inhospitably cold climate 
without active foraging. It is a 
fascinating survival strategy 
that allows animals to survive 
harsh climatic conditions, or 
when food is scarce. Hibernation 
is a state of  psychological and 
physical adaptation that helps 
the animals conserve energy 
and survive for long periods 
without food. It is an elongated 
process that has various stages.

STEPS IN HIBERNATION

1 Preparation: Before hiber-
nation begins, animals go 

through many physical and 
psychological changes.

2 Storing fat: Animals con-
sume large amounts of  

food for weeks, and some-
times even months, to 
store fat to survive the 
harsh winter. Besides, 
the fat also provides 
them with energy to 
sustain themselves 
during dormancy.

3 Building shelters: Before 
hibernating, animals seek 

or create a safe space such as 
dens, burrows or caves that 
will keep them warm during 
the freezing temperature.

4 Entering a state of  tor-
por: Hibernation involves 

a state called ‘torpor’. A phase 
where animals significantly re-

duce their metabolic activities 
to conserve energy. It is a be-
havioural adaptation that helps 
animals survive cold weather 
and food scarcity. During this 
phase, they go through many 
behavioural changes --

5 Drop in body tempera-
ture: Hibernating animals 

experience a lowered body tem-
perature, sometimes to as low 

as 0 degrees Celsius.

6 Drop in heart rate: 
During hibernation, 

the animal’s heart rate de-
creases from 110-150 beats 

per minute, to 5-70 beats per 
minute.

7 Breathing and move-
ment: During this phase, 

the animals’ breathing becomes 
shallow, they move very little, 
and are barely conscious.

HOW LONG DOES IT LAST?
The duration of  hibernation 
varies depending on the spe-
cies, climatic conditions and 

SURVIVAL THROUGH SLUMBER

HOW ANIMALS SLEEP 
AWAY THROUGH WINTER

T HE Ice Age, also known as the Pleistocene Epoch (starting around 115,000 
years ago and lasting for over 100,000 years), was a period when the 

Earth’s surface and atmosphere were much colder. It  is  said that the global 
temperature was about 6 degrees Celsius, and the animals found during this 
period were icons like the woolly mammoth, steppe bison, and scimitar cat,  
musk oxen and grizzly bears. But, which of these animals survived the Ice Age? 

Mammoths 
and 

Mastodons - 
Their thick fur, 
a hump of fat 
for insulation, 
and long tusks 

helped them 
navigate icy 
landscapes

Saber-
toothed Cats 

or Smilodons 
- Though now 
extinct, these 

large predators 
were well-
adapted to 

hunt Ice Age 
megafauna

Bison -  The 
bison survived 

the Ice Age and 
remains one 
of the iconic 
megafauna 
today. The 

American bison is 
a descendant of 

Ice Age bison

Reindeer and 
Caribou - 

These animals 
adapted to Arctic 

conditions, and 
have survived 

since the Ice Age. 
Their migratory 

behaviour helped 
them thrive

Wolves - Grey 
wolves adapted 

their  hunting and 
diet, allowing 

them to survive. 
The wolves that 

we find today 
are descendants 

of Ice Age 
populations

Bears - The 
brown bear 

and polar bear 
survived the Ice 

Age. Adaptations 
such as 

hibernation and 
dietary flexibility 
allowed them to 

persist

SURVIVING 
THE TOUGH  

ICE AGE

HIBERNATI N

environmental factors. For in-
stance, bears are long-term hi-
bernators, and one of  the spe-
cies that can hibernate for up 
to 7 months without eating, 
drinking, or excreting. Some of  
the studies conducted on black 
bears and grizzly bears also 
show that during hibernation, 
they reduce their metabolic 
rate by 75%, their heart rate is 
reduced to 8-10 beats per 
minute, and they solely rely on 
fat reserves for their energy. 
But, despite being immobile for 
months, these creatures do not 
suffer from muscle atrophy or 
bone loss, and this provides in-
sights into preserving human 
health for a prolonged period; 
For eg: Astronauts in space.

A different study conducted 
on wood frogs in North Ameri-
ca revealed that these creatures 
can freeze themselves during 
solid winters, where 70% of  
their body turns into ice. Dur-
ing this phenomenon, their 
body is protected by the anti-
freeze chemicals like glucose 
and urea that are present with-
in. Today, scientists are trying 
to study the mechanisms be-
hind this process, and its poten-
tial application in human cryo-
preservation and medical 
emergencies like preserving 
organs for transplantation.

Then there is another con-
cept, called ‘periodic torpor’. 
Some animals like bats and 
ground squirrels wake up peri-
odically during their hibernat-
ing phase to drink water and 
change their positions.

Bats like the ‘little brown 
bats’, experience torpor - a state 
of  reduced psychological activ-
ity. These cycles are necessary 
to maintain immune functions 
and survive harsh winters. 
Some of  the key findings from 
experiments also revealed that 
energy expenditure during 
arousal is a critical factor, as 
environmental disruptions can 
break this cycle, which in turn 
increases their mortality rates. 
Similarly, among squirrels, the 
arctic ground squirrels can su-
percool their bodies during hi-
bernation, with their core body 
temperature dropping to as low 
as -3 degrees Celsius. This ex-
treme hibernation helps them 
survive harsh winters with 
limited food. One of  the key 
findings also revealed that 
their ability to suppress brain 
activity and protect cells from 
freezing, offers potential for 
medical cryopreservation and 
organ transplants. Meanwhile, 
yellow-bellied marmots may 
have an increased chance of  
survival, reproduction. 

NOTHING IS IMPOSSIBLE, THE WORD ITSELF SAYS ‘I’M POSSIBLE’! ❯  AUDREY HEPBURN


