
The Biology of Hibernation in Mammals 

A 
Each winter, as temperatures plummet and food becomes scarce, many 
mammals across the globe enter a remarkable physiological state known 
as hibernation. Unlike simple sleep, hibernation is a complex survival 
strategy that allows animals to conserve energy over extended periods. 
From bears to bats, different species have evolved varying mechanisms 
for entering and sustaining hibernation, making it a fascinating area of 
study in animal physiology and evolutionary biology. 

B 
At its core, hibernation involves a dramatic slowdown of metabolic 
processes. A hibernating mammal’s heart rate can fall to just a few beats 
per minute, and its body temperature may drop close to freezing, 
depending on the species. This suppression of metabolic rate reduces the 
animal’s energy demands, allowing it to survive without eating for weeks 
or even months. During this time, energy is supplied by fat reserves 
accumulated during the warmer months. For example, the Arctic ground 
squirrel can lower its body temperature to below zero degrees Celsius 
without freezing, thanks to high concentrations of glucose and other 
cryoprotectants in its blood. 

C 
There are two main types of hibernators: obligate and facultative. 
Obligate hibernators, such as chipmunks and groundhogs, enter 
hibernation on a predictable seasonal schedule regardless of external 
conditions. Their internal biological clocks, influenced by light and day 
length, initiate the process. Facultative hibernators, on the other hand, 
enter a hibernation-like state in response to environmental stressors such 



as cold weather or food shortages. Bears are often classified as facultative 
hibernators, although they exhibit many of the same physiological 
changes seen in obligate hibernators, including lowered body 
temperature and metabolic suppression. 

D 
The nervous system plays a crucial role in initiating and regulating 
hibernation. The hypothalamus, a small region in the brain, monitors 
environmental cues and internal energy balance, signaling the body to 
enter a torpid state when necessary. Additionally, hormonal changes, 
particularly in levels of melatonin and insulin, are instrumental in preparing 
the body for hibernation. In recent studies, scientists have identified a 
group of genes that switch on during hibernation, helping cells resist 
damage from low oxygen levels and fluctuating temperatures. 

E 
Periodic arousals during hibernation are another intriguing aspect of the 
process. Most hibernating mammals experience short intervals of 
wakefulness every few weeks, during which body temperature rises and 
normal metabolic activity resumes temporarily. The purpose of these 
arousals is still not fully understood, but theories suggest they may help 
with waste elimination, immune system maintenance, or memory 
consolidation. However, these interruptions come at a high energy cost 
and must be carefully balanced against the benefits they provide. 

F 
The study of hibernation has implications far beyond understanding 
wildlife behavior. Researchers are exploring the possibility of applying 
principles of hibernation to human medicine. For instance, inducing a 
hibernation-like state could protect patients during trauma or surgical 



procedures by slowing metabolism and reducing the risk of organ 
damage. NASA has also shown interest in hibernation research for 
potential long-duration space missions, where reducing an astronaut’s 
metabolic needs could make deep space travel more feasible. 

G 
Despite the advances in our understanding of hibernation, many questions 
remain. Why do some mammals evolve this trait while others in similar 
environments do not? What are the genetic and environmental thresholds 
that trigger the onset of hibernation? As climate change alters seasonal 
patterns and food availability, hibernating species may face new 
challenges in synchronizing their internal rhythms with a changing world. 
Continued research into the biology of hibernation not only deepens our 
appreciation for animal adaptation but could also unlock novel strategies 
for coping with environmental stress and advancing medical science. 

  



Questions 

Questions 1–5: Do the following statements agree with the information 
given in the passage? 

Write: 

• YES if the statement agrees with the views of the writer 

• NO if the statement contradicts the views of the writer 

• NOT GIVEN if it is impossible to say what the writer thinks about this 

1. All mammals that hibernate have a body temperature that falls below 
freezing. 

2. Facultative hibernators only enter hibernation in response to specific 
environmental conditions. 

3. The hypothalamus helps regulate the transition into hibernation. 

4. Bears and chipmunks experience identical physiological processes 
during hibernation. 

5. Arousal periods during hibernation occur more frequently in smaller 
mammals. 

 

Questions 6–9: Which paragraph contains the following information? 

Write the correct letter A–G. 
You may use each letter once only. 

6. Examples of species that use glucose to prevent freezing. 

7. A comparison of two categories of hibernating animals. 

8. Future applications of hibernation in medicine and space exploration. 



9. Unanswered scientific questions and potential effects of climate 
change. 

 

Questions 10–13: Complete the summary below using NO MORE THAN 
THREE WORDS from the passage. 

Hibernation is a biological process that allows mammals to survive cold 
seasons by significantly reducing their 10. __________. Some animals enter 
this state regardless of outside factors, while others do so as a response 
to stressors like cold or 11. __________. The brain's 12. __________ plays a 
central role in detecting environmental cues that initiate hibernation. 
During the process, mammals may periodically wake up, though the exact 
reason for this remains 13. __________. 

 

  



Answer Key 

1. NO 
2. YES 
3. YES 
4. NO 
5. NOT GIVEN 
6. B 
7. C 
8. F 
9. G 
10. metabolic processes 
11. food shortages 
12. hypothalamus 
13. unclear 


