
W
inters in Nebraska can be brutal, so the fact
that so many animals survive the long, cold
winter each year is extraordinary. It’s no
less extraordinary that many other species
leave Nebraska each fall to travel many

miles south and then return to the same woodlot or prairie the
next season. Whether they stay and try to scrape out a living
in the harsh cold or strike out for warmer climates, winter
survival is one of the most difficult challenges animals face.

Generally speaking, there are four strategies animals use 
to survive the winter. First, they can simply tough it out,
gathering what food is available and finding shelter where
they can from the coldest storms. Second, some animals
hibernate, or go into some kind of dormant stage in which they
slow down (or even stop) their body’s processes enough to
survive several months without feeding. Third, many animals
enter a kind of semi-dormancy, where they essentially sleep
through the toughest periods of the winter and emerge from
their burrows or other shelters to wander and feed whenever
the weather warms up enough to be comfortable. Finally,

many animals simply leave before winter arrives and return
when it warms back up in the spring.

Toughing it Out
Although winter is a difficult time to find food, many 

animals usually manage to scrape by. Examples of species
that simply tough it out include white-tailed deer, bison,
coyotes, cottontails, voles and many birds, including northern
cardinals, chickadees, red-bellied woodpeckers and other
species common to backyard bird feeders. Even these species
will seek shelter in the most inclement weather, but because
they have to eat to survive, they venture out whenever possible
to look for food.

Most animals that are active in the winter have very different
diets than they do during the growing season – birds and
mammals that primarily eat insects during the summer usually
switch to eating seeds in the winter. Some of these seeds are
gleaned from the ground or off of plants, but some animals
(such as squirrels and other small mammals) also live off
supplies gathered during the fall. Cottontails and deer switch
from green leaves and stems to whatever tender twigs and
buds they can find. Grass feeders, such as bison, depend
heavily upon cured grasses during the winter, particularly
species such as blue grama that maintain relatively high
nutrition when they’re dormant. In addition, many sedges
stay green much of the winter and thus are important food
items for bison and other animals.

Proper preparation is one of the keys to winter survival for
animals who stay active throughout the cold months. Mammals
tend to grow a thicker coat of fur prior to the winter which
helps them keep warm, but while the cold is a big challenge,
most animals lose body condition in the winter months
because they’re eating lower quality food and less of it. To
survive, those animals have to come into winter in very good
condition, including a healthy layer of fat that helps insulate
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Left: Juncos are something of an aberration among Nebraska
animals. They breed to the west and north of the state but spend
their winters here.
Opposite: Coyote tracks in the snow are a reminder that many
animals stay active all winter.
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Because Nebraska’s winters can be quite harsh, animals need a good plan to survive.
Here are several examples of what those plans entail. 
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them from the cold, but more importantly is fuel for their
bodies to stay warm. They’ll burn that fat as the winter 
progresses, both for regular activities and to provide energy
for shivering – their body’s natural way of creating heat.

Hibernation
Some animals spend part or all of their winter in some

kind of dormant state. There is a lot of discussion among
scientists about what is or is not true hibernation, but in 
general, hibernation involves deep sleep, a dramatic slowing
(or stopping) of breathing and heart rates, and a significant
drop in body temperature. A few examples of Nebraska 
animal species that fit that definition are little brown bats,
woodchucks, garter snakes, snapping turtles and
Woodhouse’s toads. They build up fat reserves in the late
summer and fall by feeding heavily. Most hibernating animals
have what’s called “brown fat” in addition to the more 
common “white fat” of most animals. The advantage of
brown fat is that it allows animals to transform it directly
into energy without having to shiver.

One of the most amazing aspects of hibernation is that 
animals have the ability to survive extremely slow breathing
and heart rates as well as very low body temperatures. Heart
rates can drop to as much as two to three percent of normal
in some animals, and breathing rates can drop by 50 to 100
percent. While there is great variation, the body temperatures
of many animals can drop to very near freezing, particularly
in reptile and amphibian species. Most hibernating mammals
have a kind of thermostat that kicks their metabolism into

gear when their body temperature drops to a particular point
– the animal continues to sleep while their body burns just
enough fat to keep their temperature above that set point. 

The majority of hibernating mammals spend the winter
underground. Woodchucks, for example, burrow down below
the frost line and build a sleeping chamber lined with an
insulating layer of dried grass. When it’s time to hibernate,
woodchucks seal up the entrance to their sleeping chamber
with dirt, both for insulation and to avoid having interlopers
barge in. They then curl up to sleep and their breathing rates
drop from an average of 2,100 breaths per hour to about 10,
while their body temperatures drop from about 100 degrees
Fahrenheit to between 40 and 55 degrees. Despite the
decreased metabolic activity, woodchucks still lose between
one-third and one-half of their body weight over the winter.  

One hibernating mammal that doesn’t burrow is the little
brown bat – this tiny animal doubles its weight prior to winter
and then finds a hollow tree, small cave or some nook or
cranny of a house to crawl into. Houses are particularly
attractive to the bat because it’s looking for a spot that stays
between 30 and 40 degrees Fahrenheit. If it gets warmer than
that while its hibernating, its metabolism will run fast
enough that it risks starving to death. However, temperatures
below 30 degrees are bad too, and if the temperature drops
too much, the bat will wake up and fly off to find a new
roost site. Once it finds an appropriate location and falls
asleep, its body temperature drops to very near the outside
temperature and its breathing slows to about once every 
five minutes.

Like mammals, most reptiles and
amphibians spend their winter
underground.  Most snake species find
underground burrows to spend the
winter in and many hibernate in large
groups. Prairie rattlesnakes and garter
snakes are two species that can be
found huddled in large masses in
burrows borrowed from other animals
or other underground caverns. Box
turtles and most toads also overwinter
underground by burrowing down
beneath the frost line, but don’t
group together like snakes. During
hibernation, box turtles slow not only
their own metabolism, but also the
development of the eggs already
inside pregnant females.

Aquatic reptiles such as frogs and
many turtles tend to hibernate 
underwater, which obviously presents a number of
challenges. One advantage of being at the bottom of a deep
pond, however, is that the temperature tends to stay well
above freezing. A quirk in the physics of water means that
the deepest water in a pond tends to be about 39 degrees, so
as long as the pond doesn’t freeze completely, bottom dwellers
don’t either. Aquatic species such as snapping turtles and
painted turtles often bury themselves in the mud at the bottom
of a pond or other body of water where breathing isn’t
possible, but the turtles have an adaptation that allows them
to survive anyway – around both the throat and anus of
aquatic turtles are high concentrations of small blood vessels
that can extract oxygen from water through the skin. Since
their metabolism is slowed almost to a stop during hibernation,
that little bit of oxygen exchange is typically enough to get
them through the winter.

Leopard frogs also tend to hibernate at the bottom of
ponds or streams. They may cover themselves with a thin
layer of sediment or lay exposed, but they always leave 
open space around their sides because, like turtles, they 
can extract oxygen through their skin and this happens most
effectively along the sides of their body. In contrast to leopard
frogs, some frog species, such as chorus frogs, simply bury
themselves in leaf litter, beneath logs or underground and
wait out the cold months. Because they’re not underwater
like leopard frogs, chorus frogs are exposed to temperatures
well below freezing, but they don’t usually freeze solid – the
outer layers of their bodies may ice up, but their vital organs
have high levels of glucose that prevents them from freezing.
Often their hearts will stop beating completely, but the frogs
revive when warmer temperatures return.

Winter anglers know that most fish species feed through
the winter, although it can take a patient fisherman to catch
them. Those fish tend to slow down dramatically during 
winter and go to deep water to keep from freezing, but they
generally maintain their metabolic rates while minimizing
their movements. However, some carp can actually bury
themselves in the mud and become dormant for up to a
month, ceasing their breathing and allowing their body 
temperatures to fall as low as 34 degrees.

Semi-Dormancy
Most animals don’t truly hibernate during the winter, but

many sleep for long periods of time (days or weeks) during
times of particularly harsh weather. Common animals that
employ this strategy include badgers, raccoons, skunks,
prairie dogs and oppossums. While sleeping, their heart and
breathing rates don’t slow significantly, so they emerge on
warmer days to look for food and rebuild lost fat reserves.
Some animals store food in their sleeping chamber so they
can wake up and eat without having to go outside.  

Badgers are a good example of an animal that becomes
less active during the winter without actually hibernating.
Because they are superior diggers, burrowing is no great
challenge and winter burrows have been found that are up to
30 feet long and 6 feet deep, with the entrance plugged with

Deer mice have cozy nests to help keep them warm, but still have to venture out in search of food in order to survive.

During winter, leopard frogs hibernate underwater on the bottom of streams and ponds.

Garter snakes hibernate underground, often in large groups.



dirt to help keep the cold out. When they are out and about,
badgers will scavenge on dead deer or other animals, but also
eat live prey, including rabbits, skunks and just about anything
else it can find. Badgers will often bring food back to the
burrow so they can eat and sleep in turns while the food lasts.

Oppossums are similar to badgers in that they are active
most of the winter but den up during the coldest parts.
However, oppossums don’t dig their own winter dens and
often try to share those of other animals, including rabbits,
skunks, raccoons and woodchucks. Although they don’t
hibernate, oppossums are known to put on brown fat in the
late fall to help get them through cold periods. While the
brown fat helps keep their body core warm, oppossums are
prone to frostbite on their hairless ears, nose and tail.
Oppossums are normally nocturnal animals, but in the winter
they are active much more during the day. Because they’re
ominivores, oppossums will eat just about anything they can
find during the winter, including carrion.

Some animals have the ability to go into a state called
“daily torpor,” during which their body temperature drops a
few degrees lower than normal. Typically that drop happens

overnight, and while it is only a few degrees,
that reduction can save a significant number of
calories from being burned. At least a few species
of mice and other small mammals can employ
this tactic, especially during times of food stress.
Some birds, such as the black-capped chickadee,
also use daily torpor to save energy during cold
nights.

Migration
Many bird species, of course, migrate south in

the late summer or fall. In fact, while Nebraskans
tend to feel that “our birds” return home every
spring to breed, most of those birds spend more
time down south than they do up north. Migration
northward to breed allows those southern birds to
spread out during the breeding season and find
plentiful food and space for nesting territories –
something that would be impossible if they all
stayed in warmer climates.

Researchers know much less than you might
think about migration, although recent technological
advances including advanced radar and tiny radio
transmitters have helped. What we do know is that
some bird species migrate long distances, but others
only move as far south as they need to go to
escape the worst winter conditions. Dickcissels are
an example of a long-distance migrant, wintering
in Venezuela and nearby South American countries
before coming north to breed in North American
grasslands. In contrast, western meadowlarks can
often be seen during much or all of the winter in
Nebraska, and appear to go just far enough south
to find the weather and food sources they need to
survive. Many waterfowl and their predators (such
as bald eagles) also move north and south according
to varying winter weather conditions. While
eagles tend to follow concentrations of waterfowl,
they will also congregate where the water stays

open enough to allow them to fish and hunt. For example,
Nebraskans can see large numbers of eagles below Kingsley
dam at Lake Ogallala and at Central Nebraska Public Power’s
J-2 Return south of Lexington during many winters.�

Whether they stay active, sleep for part or all of the winter,
or leave for warmer climates, every animal species in
Nebraska has to have a strategy for getting through the winter.
Not surprisingly, the diversity of strategies matches the
diversity of species we have in the state. As more research is
done here and elsewhere on winter survival tactics, we’ll
surely find even more fantastic stories. In the meantime,
bundle up out there – it’s cold! ■

Chris Helzer has been a contributor to
NEBRASKAland since 1995 and is 
author of the book The Ecology and
Management of Prairies, published by
University of Iowa Press. Next month Chris
will discuss how Nebraska’s plant species
survive the winter.

Insects in Winter
Like vertebrates, insects and other invertebrates also have

a wide variety of strategies for surviving the winter. They can
survive as adults, eggs, larvae/nymphs or pupae. In most of
those cases, growth and development, as well as metabolism,
is greatly slowed or stopped during the winter, but in 
invertebrates the process is called “diapause” instead of
hibernation.

Those invertebrates that overwinter as adults, such as the
mourning cloak butterfly, mosquitoes, lacewings and chinch
bugs, try to find hiding places underneath the bark of a tree,
beneath layers of leaf litter, or in underground tunnels where
they can escape cold temperatures and hungry predators.
Spiders often find cracks or crevices where they make a
cocoon or other similar shelter out of insulating layers of silk.
Many aquatic insects also pass the winter as adults – some

hibernate in sediment
at the bottom of water
bodies but others, such
as water boatmen,
remain active as 
long as the water 
isn’t frozen. Many 
terrestrial and aquatic
invertebrates that
overwinter as adults
can survive being
frozen solid - they
simply thaw out and
resume their lives in
the spring.

An interesting 
contrast exists
between two bee
species that live
through the winter as
adults. Honeybees
stay inside their hive
during the winter, 
surviving on stores of
honey collected during
the growing season.
This honey fuels a

curious behavior that helps them stay warm – when 
temperatures drop, the bees cluster together in a large ball
and those in the center “dance,” warming the cluster (and
hive) with their increased body heat. The bees constantly
change position within the cluster so that they take turns
being on the outside and inside of the ball. The heat generated
by the activity thus allows the entire hive to survive the winter.
Bumblebee colonies, on the other hand, survive only by virtue
of their female queens – as fall changes to winter, the majority
of bumblebees in a colony die, leaving only the queens to
search out underground tunnels for hibernation. In the spring,
the surviving queens lay eggs and begin to build new colonies.

Insects that survive the winter in the egg stage usually
either lay those eggs underground – as seen in grasshoppers
and crickets – or surround them with some kind of silky or
foamy insulation to help prevent desiccation and survive
intense cold. Ping-pong ball-sized praying mantis egg cases,
or oothecae, can often be found in grasslands and shrublands
in the late fall. Inside these oothecae are hundreds of eggs
waiting to hatch and emerge when temperatures warm again
in the spring.

Many insects and other invertebrates pass the winter as
larvae or nymphs. One of the most recognizable of these is
the woolly bear caterpillar – an immature tiger moth – which
spends its winter curled up in layers of leaf litter or prairie
thatch. Several butterflies employ the same strategy, including
viceroys and regal fritillaries. Other butterflies and moths
overwinter as pupae. Tiger swallowtails, luna moths and
cecropia moths are examples of species that spend the 
winter hanging from vegetation in a cocoon or chrysalis.

Some insect larvae pass the winter inside plant galls
(swollen lumps on leaves or stems). The most well-known of
these in Nebraska are goldenrod galls – quarter-sized lumps
on the stems of large goldenrod plants. The galls are formed
when a fly lays its egg on the stem
of the plant, the larva hatches
and bores a hole into the stem.
Once the larva is inside, the 
plant responds to the irritation by
making extra thick layers of plant
tissue around the site. The resulting
gall provides the larva food, 
insulation and protection from
predators.

Insects that have aquatic 
larvae, such as dragonflies, 
damselflies and mayflies, can
survive the winter months 
underwater. Those larvae can
maintain at least some feeding
and other activity until or unless
the water freezes.

Insect Migration
Most people are familiar with the migration of birds, 

wildebeest and even whales, but fewer people are aware 
of insect migrations. The best known insect migrant is the
monarch butterfly, which can migrate from Nebraska to
Mexico and back – though it takes four generations to 
complete the journey. Other butterfly species, such as the
buckeye, make their way up to Nebraska during the summer,
but can’t survive our winters. Ongoing research will probably
identify many more examples of insect migration than we’re
currently aware of. One of the more interesting recent 
projects put tiny radio transmitters on dragonflies and is 
finding that some of the larger species appear to migrate
from north to south late in the year.
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An opossum searches for food in the snow near Wood River.

Water boatmen stay active until the water freezes. This one will
likely thaw out and continue its life in the spring.

Monarchs migrate long
distances and do not

overwinter in Nebraska.

Galls like these are common on 
goldenrod plants and allow the fly
larva inside to spend the winter in 
an insulated and edible chamber.


