
 
Winter in the North: How do mammals survive? 

A teacher’s guide 
by Cat Lauck, Naturalist Outreach class of 2012 

 

Learning goal: Students will learn about the ways winter affects 

mammals in Northern latitudes and the tricks they use to survive. Each 

student will able to describe the winter challenges one mammal faces and 

the strategies it uses to overcome those challenges. 

 

How does winter change an animal’s surroundings? 
The changes that occur in New York winter are a result of less 

sunlight reaching the Earth’s surface in the Northern Hemisphere.  

• Colder nights and 

days 

• Shorter days and 

longer nights 

• Snow, sleet, and icy 

rain 

• Less food available 

• Deciduous trees lose 

their leaves 

• Many other plants die 

• Water freezes, leaving 

less to drink 

 

Lower temperatures mean that animals must use more energy to stay warm 

during the winter, but at the same time, less food is available to provide 

that energy. To deal with this challenge, animals use a variety of different 

strategies. In general, animals either use less energy to stay warm or store 

energy during summer and fall. 

This forest is cloaked in winter: Little light relieves the low 
temperatures and little food is available to combat the cold. 
<http://data.lakeplacid.com/listing-photos/crane-pond/cranepond-
winter.JPG?h=300&w=600> 
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How do animals use less energy? 
Mammals are endotherms. That means they generate heat themselves to 

combat outside temperatures that are colder than the temperature inside 

their bodies. They depend on a high internal (inside) temperature to stay 

active so they can find food, reproduce, and protect themselves from 

predators. When external (outside) temperatures are low, they lose heat 

faster, so they must use more energy to maintain their internal temperature.  

Torpor 

In winter, when external 

temperatures are much, much lower 

than mammals’ internal temperatures, 

some mammals give up on keeping their 

internal temperatures high enough to 

remain active. Instead, these innovative 

animals enter a state of torpor, or 

reduced activity and heat production. 

Interestingly, torpor is not a form of 

sleep! Animals in torpor have a slower heartbeat, lower body temperature, 

slower, shallower breathing, and less brain activity than they do while 

active or asleep. In fact, animals in very deep 

torpor may have no detectible signs of life! 

Mammals in New York that use torpor to survive 

the winter include: 

• Black bears 

• Groundhogs 

• Mice, rats, and shrews 

• Flying squirrels 

• Red and grey tree squirrels 

• Chipmunks 

• Raccoons 

• Skunks  

• Bats 

These mice are torpid: they are unable to 
respond to the photographer handling them 
until they raise their body temperatures. 
<http://s3.amazonaws.com/brainyflix/photos/2808/medi
um.jpg> 

This bat 
will spend 
most of 
the winter 
torpid. In 
other 
words, it 
hibernates.  
<http://www.u
tdallas.edu/~a
ssmann/POLC/P
B243146.JPG> 
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 Some of these mammals, such as black bears, groundhogs, and 

chipmunks, are torpid for most or all of the winter. This type of torpor is 

called hibernation. However, mice, rats, shrews, raccoons, skunks, and flying, 

red, and gray squirrels only enter torpor for a few days to a few weeks at 

a time. They must occasionally warm themselves back up to eat, drink, and 

relieve themselves, and as recently suspected by some researchers, sleep. 

 

Reducing heat loss 

 Some mammals stay fully warm and active throughout most of or all 

of the winter. These mammals rely only on insulation, or material that 

prevents heat from escaping, to keep their heat loss as low as possible. Air 

is a powerful insulator, and many types of insulation rely on the fact that 

heat passes slowly through air. All mammals use at least one of these 

strategies because all mammals have hair. 

• Fur, or hair, traps 

air. Many animals 

grow a thicker coat 

for the winter. 

• Hollow hairs (those of 

caribou and polar 

bears) trap even more 

air 

• Dens, burrows, snow 

caves, beaver lodges, 

and other shelters 

reduce heat loss to 

wind and trap body 

heat. 

• The subnivian zone is a space under the snow at the ground surface 

where many rodents live during the winter. It remains at the freezing 

point of water regardless of the air temperature above the snow. 

• Fat traps heat very efficiently. In large amounts, it is called blubber. 

Beavers constructed this snug lodge of mud and sticks and are 
huddling inside for the winter. The pond is frozen over, but inside 
their lodge, they are dry and comparatively warm. 
<http://www.jon-nelson.com/wp-content/gallery/quetico-
wildlife/beaver_lodge_and_food_cache_0.jpg> 
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In addition, overwintering mammals’ bodies are shaped to retain heat. The 

fewer odds and ends an animal extends into the cold, the more heat will 

remain in its body. Examples of heat-retaining body shapes include: 

• Small ears 

• Short legs 

• Larger bodies 

 

 

 

 

 

Finally, social animals use a third method to reduce their heat loss: 

huddling, or gathering together to share body heat.  

 

Animals may use many strategies to reduce their energy use. For 

example, squirrels have thick fur coats and small ears, and may spend days 

torpid in a nest huddling with other squirrels. Other animals, such as foxes, 

are solitary, and rely more on their fur, body shape, and shelter to retain 

heat. 

Most predators (animals 

that eat other animals) stay 

active throughout the winter. 

They find and eat torpid animals, 

hunt still-active animals, and 

keep their heat loss as low as 

possible. Mammal predators that 

stay active throughout the winter 

in New York include: 

• Bobcat 

• Red fox 

• Lynx 

• Coyote 

This fox is using its fluffy fur to insulate it from 
the cold, and tucking its most cold-vulnerable parts 
(nose and eyes) into its tail for more protection. 
<http://images.fineartamerica.com/images-medium-large/a-red-
fox-tries-to-stay-warm-drew-rush.jpg> 

The hare on the left 
is adapted to cold 
environments. Its ears 
are much smaller 
compared to its body 
size than are the ears 
of the hare on the 
right. 
<http://www.bearstudy.org/w
ebsite/images/stories/images/
Daily_Updates/Snowshoe_har
e_20120214.jpg> and 
<http://www.factzoo.com/site
s/all/img/mammals/lagomorp
hs/black-tailed-jack-
rabbit.jpg> 
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How do animals store energy? 
 The two main ways animals store energy are fat storage and caching. 

 

Fat storage 

In the summer and fall, 

the days begin to shorten, and 

this signal may tell animals that 

store fat to begin eating much 

more than normal. Being very fat 

has consequences for animals, 

mainly because it reduces their 

agility and speed, so the timing 

of this signal is very important. 

An animal must have enough time 

to store the fat it needs, but it 

must also stay fit for as long as 

possible to reduce its risk of 

being eaten. Land mammals that 

store fat usually also spend time in torpor because if they stayed fully 

active, they would expend a lot of their hard-earned energy moving around 

the extra weight. Bears, raccoons, skunks, and groundhogs all store 

significant amounts of fat during the spring and fall, and may spend weeks 

or more at a time in a torpid state. 

 

Caching 

 Caching, or hiding, food occurs during the summer and fall in 

preparation for the winter, but may also occur during the winter if an 

animal encounters a food source too large to eat on the spot. Red squirrels 

create huge larders full of nuts and seeds, beavers fell trees and pile them 

underwater near their lodges, bobcats often cover kills, chipmunks use their 

extendable cheek pouches to carry load after load of seeds to their burrows, 

and some tree squirrels fill old bird nests with seeds and nuts. If an animal 

This bear is very fat. It has stored enough energy to remain 
torpid, without eating, for the entire winter. 
<http://www.lovethesepics.com/wp-content/uploads/2011/11/Fat-Bear-
before-winter-hibernation.jpg> 
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caches food in a place that is not its home, success depends on its ability 

to remember where it put the food. Many acorns planted by less clever 

squirrels are not eaten and germinate the next spring! 

 

How can you find out what animals are doing 

during the winter? 
 Go walking in the winter. Make a list of the animals you see and 

what they are doing (Eating? Carrying food? Chasing other animals?). Then, 

go walking in the same place in the summer. Make a similar list and 

compare the two. Which animals did you only see at one of the two times? 

Which animals did you see at both times? What were they doing similarly? 

Differently? 

  

Want more information? 

Heinrich, Bernd. Winter World. 2003. New York, NY: Harper Perennial. 

A beautifully written account of the Maine woods and their ingenious wildlife 

in winter. 

Marchand, Peter J. and Walker, Libby. Life in the Cold: An Introduction to 

Winter Ecology. 1996. Hanover, NH: University Press of New England. 

An intricate investigation of the ways organisms interact with each other 

and their environment during the winter. 

Ozanne, Roy D. and Halfpenny, James C. Winter: An Ecological Handbook. 

1989. Boulder, CO: Johnson Books. 

A naturalist’s guide to understanding the interplay of cold and organism 

adaptations, as well as a look at the human perspective on winter. 

 

 


