Lesson Plan: Winter Ecology Hike
An Instructor-Guided Lesson for Students Grades 6-12
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Global climate differences 5.4.12.F.1 Explain that it is warmer in summer and colder
result from the uneven
in winter for people in New Jersey because the
heating of Earth’s surface
intensity of sunlight is greater and the days are
by the Sun. Seasonal
longer in summer than in winter. Connect these
climate variations are due to
seasonal changes in sunlight to the tilt of
the tilt of Earth’s axis with
Earth’s axis with respect to the plane of its orbit
respect to the plane of
around the Sun.
Earth’s nearly circular orbit
around the Sun.
Biological communities in 5.3.12.C.1 Analyze the interrelationships and
ecosystems are based on
interdependencies among different organisms,
stable interrelationships and
and explain how these relationships contribute
interdependence of
to the stability of the ecosystem.
organisms.
Stability in an ecosystem
5.3.12.C.2 Model how natural and human-made changes in
can be disrupted by natural
the environment will affect individual
or human interactions.
organisms and the dynamics of populations.
Science involves practicing 5.1.12.D.1 Engage in multiple forms of discussion in order
productive social
to process, make sense of, and learn from
interactions with peers, such
others’ ideas, observations, and experiences.
as partner talk, whole-group
discussions, and smallgroup work.
Science involves using
5.1.12.D.2 Represent ideas using literal representations,
language, both oral and
such as graphs, tables, journals, concept maps,
written, as a tool for making
and diagrams.
thinking public.
Ensure that instruments and 5.1.12.D.3 Demonstrate how to use scientific tools and
specimens are properly
instruments and knowledge of how to handle
cared for and that animals,
animals with respect for their safety and
when used, are treated
welfare.
humanely, responsibly, and
ethically.
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The number of organisms
5.3.6.C.2 Predict the impact that altering biotic and
and populations an
abiotic factors has on an ecosystem.
ecosystem can support
depends on the biotic
resources available and on
abiotic factors, such as
quantities of light and
water, range of
temperatures, and soil
composition.
All organisms cause
5.3.6.C.3 Describe how one population of organisms may
changes in the ecosystem in
affect other plants and/or animals in an
which they live. If this
ecosystem.
change reduces another
organism’s access to
resources, that organism
may move to another
location or die.

Common Core Standards: English Language Arts:

SL.9-10.1 – 9-10.6, SL11-12.1 – 11.12.6

Goal: While on a winter hike through Duke Farms, students will be able to identify adaptations of plants
and animals that allow them to survive Central New Jersey’s winter climate.
Objective: Students will be able to locate and identify winter plant and animal adaptations
Objective: Students will be able to identify differences in winter habitat diversity
Objective: Students will be able to compare and contrast human winter survival with that of
plants and animals

PRE-VISIT EXERCISE
1. Review what makes winter with your students. At the link below you will find a great video
explaining why the earth has seasons. At this link you can also find worksheets, quizzes and
activities based on the seasons.
http://www.neok12.com/php/watch.php?v=zX46597e6176056b697f7059&t=Seasons
2. Go on a hike with your students through a natural area near your school. Have them note any
signs of life they see as they walk. Do they see plants? How do they look compared to other
times of the year? Do they see animals? What are they doing? What is the weather like
outside?
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Materials Needed:
•
•
•
•
•
•

Clipboards with pencil/pen attached
Duke Farms Educator Kit (requires a $300 refundable deposit) 1 per group of 25 (optional)
Winter Ecology Hike Lesson Plan - I per instructor
Winter Ecology Activity Sheet Set – 1 per student
Duke Farms Map – Available at Front Desk in Orientation Center
Copies of the Map Route – 1 per student group.

Duration: 2.5 hours
Distance traveled by foot: 2.8 miles (can be shortened) – This is a suggested route and the activities
can be completed along any route you choose to take at Duke Farms.
Vocabulary:
Adaptation, Hibernation, Migration, Toleration (Resistance), Deciduous, Buds, Dormancy, Torpor,
Evergreen, Winter,
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Background:
From “Winter Ecology Teacher’s Guide: National Park Service US Department of the Interior

What is Winter?
Winter is the season of the longest night, the shortest day, the least light, as well as the presence
of snow, cold and wind chill. It is the slowest growing season for plant life. Food supplies
dwindle and it is a hard time for animals. Winter poses many challenges to plants and animals.
Winter Ecologist, James Halfpenny, refers to these challenges as the SCREW factors: snow,
cold, radiation, energy, and wind. In northern latitudes winter is the longest and most difficult
season of the year. Temperature, snow depth, snow density as well as the duration of winter (a
deep snow pack and late season snow extend the winter season) determine the severity of winter
and play a role in how many animals survive. Many animals will die during winter. Winterkill
refers to the combined effects of bad weather, malnutrition, starvation, disease and predation.
Winter is a time for economy: food is scarce and energy must be conserved. It is truly a time of
survival of the fittest.
Winter solstice (December 21) is the shortest day of the year and the day winter “officially”
begins. Interestingly enough, the earth is actually closer to the sun in winter (see diagram) not
further away.
What Causes Winter?
As the earth travels around the sun, different regions receive more direct sunlight than others.
The tilt of the earth on its axis is responsible for the different seasons in the northern and
southern hemispheres. In the summer, when the North Pole is tilted toward the sun, the northern
hemisphere gets more direct sunlight and the days are longer than during spring, fall and winter.
In winter, the tilt is away from the sun and sunlight strikes the northern hemisphere at a lower
angle. Latitude is what determines both the length of the day and the angle of the sun
(Waterton/Glacier International Peace Park is pretty far north and straddles the 49th parallel
along the Canadian border). The amount of sunlight striking the earth’s surface (solar
insolation) and the length of the day are determined by the position of the sun in the sky. The
reduced amount of winter sunlight striking the earth due to shorter days and angle of the sun
causes colder temperatures. As the land and its air mass cools, surface waters turn to ice and
precipitation freezes to cover the land with snow. At northern latitudes and in mountainous
terrain, winter comes early and stays late. At higher elevations the atmosphere is thinner and
holds less warmth. Consequently, it’s colder, snow lasts longer, and the length of the growing
season is greatly reduced.
Snow
Snow has many different “personalities” depending upon how much water, ice, and air it
contains. Snow with high water content can easily be formed into snowballs. Powder snow is so
fluffy and dry that it’s nearly impossible to pack. Temperatures and wind can affect what
happens to snow after it falls. It can be a light fluffy layer or it can harden into an icy surface.
Snow crystals not only change as they fall through the air, but they continue to change within the
snow pack over time, in a process know as age-hardening. Let’s consider the water content of
snow first as this is an important resource for people.
Now let’s consider how temperature affects snow and thus animals. Fallen snow is not always
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the same temperature. When the bottom layers of snow are much warmer than the top layers,
water vapor creates a bottom or in-between layer that is granular and resembles sugar. This type
of snow allows small animals like mice, voles and shrews to readily tunnel through it. Because it
contains a lot of air it also is good insulating snow for grouse to hunker down in on a cold night.
Animals that paw through snow like deer can easily uncover grasses.But air temperatures and
wind can also alter snow crystals over time to form a hard, compacted snow mass with an even
temperature throughout. This type of snow is difficult for mice to burrow through. (Yet, this
same snow allows rabbits and deer to reach up higher in shrubs and trees in search of food.)
Compacted snow such as this can cause a build-up of carbon dioxide in the lower layers as a
result of decaying vegetation. Many of the small “mouse holes” seenon the surface are actually
vent holes that allow carbon dioxide to escape. Without them, miceand other subnivean (under
the snow) dwellers could die.Why does temperature affect snow this way? Melting and
refreezing changes the physical characteristics of the snow. It causes snow crystals to reshape
and form a very solid layer. The strength of the snow varies, depending upon whether it is in the
melt or freeze stage. Some animals can travel on the surface, while others not as well adapted,
will fall through and flounder, becoming easy prey for predators. An icy crust allows small
animals to move with ease, but may cut a deer’s legs, allowing bacteria and infection to spread in
an animal already in a weakened condition.
What about the depth of the snow? How does that affect wildlife? When snow gets deep, deer
will yard up (stay in one location) since bounding through snow requires a lot of energy. Deer
have such small feet in relationship to their size, they sink through snow. By yarding, they pack
down a network of trails that permits them to reach areas containing winter food. At the same
time, there are risks associated with it. During long, hard winters, there is the risk of
overbrowsing their winter range. And there is an increased risk of spreading diseases when
many animals are confined to a relatively small area. Moose and elk can “plow” through deep
snow. Moose are especially well adapted for it with their long legs. However, moose will
frequently follow already established trails, while elk tend to follow in trails made by a strong
lead animal. These modes of travel are known as trailing, and they are a means of reducing
energy output. Many other animals take advantage of already established trails. Even snowshoe
hares establish trails or “bunny runs” as they travel to and from their feeding areas. By using
trails, winter animals can help minimize their energy output. The depth, density and hardness of
the snow can help or hinder animals depending upon the situation. A build up of snow on
branches of trees may break and snap or bend young trees. Heavy snow on trees can restrict tree
travel for pine martens and squirrels, making it more difficult to catch prey or to escape
predators. Willows and alders bent by the weight of heavy snow provide food and shelter for
snowshoe hares. Where the branches ofspruce and fir catch falling snow, snow depth becomes
unequal on the forest floor. In open areas snow is deeper than beneath trees. Trees with full
crowns collect most of the snow on branches. The small amount that reaches the ground quickly
melts or evaporates leaving a “snow shadow” or tree well. Many small animals avoid tree wells
during the coldest part of winter since they offer little insulation or protection but if the branches
are heavy enough with snow and press close enough to the ground, wind breaks are formed and
tree wells become cozy hideouts for animals like snowshoe hares. As winter merges into spring,
tree wells are the first places that juncos and other returning birds search for food.
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How Do Organisms (living things) Survive Winter?
Adaptations: Migration, Hibernation, Resistance (Toleration)
Organisms, or living things, all have adaptations - structures or behaviors that help them to
survive in their environment. Winter ecologists classify organisms according to how they
experience winter and how they have adapted to it over time. The commonly used system based
on the Greek work “chion” for snow has three levels: chionophobes= “snow fearers” have been
unable to adjust to life in the snow and are usually found in warmer regions (black vultures,
palm trees); chioneuphores=”snow tolerators” have adusted their life to winter and can survive
but have no special adaptations (shrew, red vox, vole); chionophiles= “snow lovers” possess
definite adaptations for life in winter and whose geographic distribution is generally limited
to winter-dominated regions (spuce tree, mountain goat, snowhoe hare, ptarmigan, and weasels).
An even more basic classification system for how animals cope with winter is based on their
main adaptation strategy for winter survival: migration, hibernation, or resistance/toleration
(Marchand, 1996). Basically, living things either leave to find an area that is more suitable for
them in winter (migrators) or they stay and are not active (hibernators, or organisms that have
periods of torpor), or they stay and are active (resistors/tolerators). The following is generalized
information about how different groups of organisms deal with winter.
Plants in Winter
By the end of summer or early autumn many plants have died back. Annuals will have produced
seeds that have fallen to the ground and will germinate next year while the “mother” plant dies.
Other seeds, housed inside plump, juicy berries will be eaten by birds, bears or other animals.
Since the seeds are not digested, they will be “planted” in new locations within the droppings
of these animals. The stems and leaves of biennials will die their first winter, but their roots will
remain alive while the second year plants produce seeds to ensure survival. Perennials die back
to the ground each year, but their roots live through winter and the plant will grow back each
spring. The leaves of deciduous trees and shrubs change color as daylight hours wane. Soon the
leaves will be shed. Lowered temperatures will retard plant growth. Leaf scars are sealed with a
corky layer and next year’s buds are covered with scales to conserve moisture. Winter is similar
to drought as water is unavailable when it is frozen as ice or snow. Woody shrubs and trees
survive the winter in a state of dormancy. Evergreen trees and shrubs have thin or small needlelike leaves with waxy coatings to conserve moisture. The conical shape of many evergreen trees
makes them more resilient to heavy snow loads. Since their branches slope out and downward,
the weight of snow pressing down allows snow to fall off. If enough snow falls from the
branches it can pull the branches until they touch the ground and make a wall of snow and
branches around the base of the tree. These tree wells can become shelter for wildlife out of
the wind. Evergreen trees will photosynthesize at the first available light in spring.
Insects in Winter
Just as many plants go through a resting phase in winter, many insects time their particular life
cycle stage best suited to withstand cold, drought-like conditions and lack of food. During this
time, activities and/or development discontinue until conditions become favorable in spring.
Individual species of insects overwinter at different stages of their metamorphosis. Insects
comprise the base of the food chain and the absence or presence of their populations has a large
effect on food availability for other organisms. Chickadees feed largely on insects and have the
ability to hang upside down on branches to look for insects hiding on the undersides of leaves
6
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and branches. It is interesting to think about what happens to insects, an important food source in
winter. Insects that have incomplete metamorphosis (egg, nymph and adult) usually overwinter
in the egg stage. For insects that develop through complete metamorphosis (egg, larva, pupa and
adult), the egg and pupa are the most likely stages for overwintering since they are immobile and
they have a protective coating that helps them withstand the cold. But some insects like the
woolly bear caterpillar overwinter as a larva. The woolly bear stops eating in late summer and
finds a sheltered place under leaves and grass. In spring, it forms a cocoon and emerges as an
Isabella moth. Insects that overwinter as adults usually find a sheltered place: under leaves, in
crevices in trees, under bark, rocks, plants, in buildings, or they descend into the ground and
remain dormant. Staggered timing of life cycles ensures that food will be available when they
reach the eating stage. Insects react to cold temperatures by slow, stiff movements and a lowered
metabolic rate. They lose a high percentage of water and produce glycol, a substance that acts as
a kind of antifreeze. We think of these organisms as hibernating to avoid winter, but they
actually have complex strategies to resist severe cold stress. On warm days adult insects move
around as their bodies warm up sufficiently. The table on the next page lists some of the common
insects and their overwintering strategies.
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Animals in Winter
Hibernation
Animals that spend the winter are either active or dormant. Dormancy ranges from short periods
(torpor) to long periods (hibernation). Skunks and badgers, for instance may undergo periods
of torpor as an energy saving measure during times of extremely cold weather. Hibernators
generally sleep through the winter although they may awaken and move around. Hibernation can
be defined as a physical state where an animal’s body functions slow down in order to conserve
energy through a season of no food and water, and cold temperatures. The extent to which the
metabolism slows in order to be considered a “true hibernator” is debatable. Hibernators such as
Columbian ground squirrels and marmots have drastically reduced body temperatures. A ground
squirrel’s temperature may drop to 39 degrees
Fahrenheit compared to its usual 90 degrees Fahrenheit temperature. Reduced temperatures slow
other processes so pulse and respiration rates drop. Breathing may be once every 4 to 6 minutes.
At this slow pace, a minimum of energy is expanded and the animal’s fat layers can usually meet
their slight demand. Many hibernators also curl up into a ball to conserve heat.
Ground squirrels and marmots therefore, are considered “true hibernators.”
Whether animals, like bears and chipmunks, hibernate or not depends on your source and
definitions. Living things do not follow definitive rules. Thus, there is a continuum between the
“true hibernation” of ground squirrels and marmots in which all bodily functions are greatly
slowed, the deep sleep of bears and chipmunks, and the occasional sleep of raccoons and gray
squirrels. Hibernation is the extreme end of the continuum. Bears are said to not truly hibernate
because although their bodily processes are slowed, they do not have the reduced body
temperatures of other “true hibernators.” But bears develop thick coats of fur and have less
surface to mass ratios than smaller hibernators so they stay warmer. Bears’ metabolism drops by
half and their digestive system tightens into a knot, with the limited waste products reprocessed
into the bloodstream in the form of proteins. Bears, if not true hibernators, are certainly close.
Bears sleep for months without eating, drinking, urinating or defecating. It has been said that
while bears may not be true hibernators, they are “digestive hibernators” (www.bobpicket.org).
Migration
When we think of migration, we generally think of birds. Some of the birds that spend summers
here may fly hundreds or even thousands of miles to their wintering area. As birds migrate to
warmer climates, they alter their food source and wait for spring or summer to return to their
home territory. These amazing migratory treks vary in length; some may span the length of the
globe. Day length is believed to be the major factor in telling birds it’s time to move on. Winter
in Glacier National Park is difficult. The food supply has diminished, the length of day and the
time in which to locate food is reduced and the amount of energy needed to stay warm is
increased.
While more than 200 species of birds have been found at Duke Farms, only a fraction are
common winter residents Cold, wind, and blowing snow of the high country offer challenges
greater than most animals can adequately cope with. For animals that remain active during
winter, lower elevations offer easier access to food and more protection from the elements.
Animals that move from areas of higher elevations to those that are lower with less snow and
more food are considered “altitudinal migrators.” Elk and mule deer are two other examples of
animals that move from higher elevations in summer to lower elevations in winter.
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While migration may seem like an easy option, it places a major strain on these animals. Huge
energy reserves are required to make these seasonal journeys and migrators often face
competition with native species once they arrive at their wintering site.
Resistance (or Toleration)
To many animals, winter means staying and enduring the challenges of the season and resisting
its stresses. Because many organisms cannot simply flee from the cold Glacier winters, they have
found numerous ways to survive the harsh climate. There are many fascinating adaptations in the
animal world that help them resist winter’s hardships. Birds that resist winter stresses have
numerous techniques for survival. When temperatures drop, birds will fluff out their feathers.
Feathers are good insulators, and fluffed out feathers create a thick layer of stable air around the
body. Many small birds huddle together at night to reduce heat loss. Others roost in tree
cavities. Grouse hunker down in deep snow on cold nights, and a scaly projection on their toes
helps them to walk on snow. Some birds, including grouse, will store large quantities of food in
their crops late in the day to carry them through cold winter nights. Gray jays are known to store
food on branches of trees or on the ground. Chickadees have an amazing ability to hang upside
down on branches as they search for insects. This maneuver allows them to locate food when the
upper surface of branches is snow covered. And woodpeckers continue to feed on insects deep
within trees.

Prior to the actual onset of winter, animals that resist winter stresses have physiological
responses that are cued in by the reduced daylight hours. Less daylight trigger a response that is
registered in the “master control” gland (hypothalamus) in the brain. The hypothalamus then
secretes hormones that activate other systems throughout the animal’s body. Animals react in
various ways. Moose, elk and deer begin to rut. The interval between the mating season and
giving birth ensures the young will be born in the spring when food is abundant. Another
reaction to shorter days is the urge to eat more thus building up layers of fat that will help
animals make it through winter. Beavers and red squirrels cache extra food. Animals that remain
active all winter will grow a thicker coat of fur. Deer, elk and moose have winter coats
comprised of hollow hairs that trap air for better insulation. Other animals develop thick
undercoats. Snowshoe hares, weasels and ptarmigan in Glacier National Park turn white. The
absence of the pigment melanin, means there are more air spaces within the hairs and thus it has
greater insulation value. Snowshoe hares’ white winter pelage has 27% better insulative qualities
than the summer brown coat (www.bobpickett.org/winter_adaptations.htm). Photoperiod
triggers hormonal changes that are also influenced by cold and snow. These hormones cause
changes in hair color. Weasels undergo a complete molt. Each hair is lost and a new white hair
replaces it. Only the tip of the hair turns white on snowshoe hares, while the base remains gray.
Timing is critical. A white snowshoe hare or weasel (ermine) makes an easy-to-spot target for a
predator. Snowshoe hares as their name implies, have snowshoes: extra fur on the bottom of their
large feet in winter helps distribute their weight so they can move on top of the snow with ease.
For animals that remain active in winter, snow is a mixed blessing. It can offer shelter and
protection.
Snow acts as insulation, holding in earth-warmed air and keeping out cold air. Snow creates a
stable environment beneath it (subnivean layer) in which temperatures may range from about 20
degrees Fahrenheit to 30 degrees (F), while air temperatures can fluctuate from
10
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30 degrees (F) below zero to 45 degrees (F) above zero. The subnivean world allows plants,
insects and animals to escape from temperature extremes and wind. This is important for small
animals like mice, voles and shrews. Since their body surface is large in proportion to their size,
they lose heat rapidly and it takes considerable time (and energy) to replace it. Their small size
does not allow them to carry a thick enough coat to withstand continual exposure to cold. The
bark of trees and shrubs, seedheads from plants flattened by snow, and leaf litter/detritus provide
much of the food for these small insects and animals. The tracks of mice, voles, and shrews
indicate they do spend time on top of the snow (supranivean layer) in search of food but these
forays can make them vulnerable to predators.
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Winter Ecology Hike
Introduction: (5 minutes)
Assemble all students in the Farm Barn Orientation Center. Here you can obtain a Teacher Kit and Duke
Farms Maps for the students. Please use this time to have the students use the restroom as facilities are
limited once you head out into the field. Explain to the students that they are at Duke Farms, a
property dedicated to protecting and creating habitats for native plants and animals. Please remind your
students that Duke Farms was created for the animals, and you are visitors to the animals’ homes.
Today the students will be going on a Winter Ecology Hike. They will be searching for signs of winter
ecological processes – specifically for signs of how wildlife – plants and animals – survive the winters
here in Central New Jersey. As they explore Duke Farms they will be filling out an activity sheet. Review
worksheet instructions. Assemble students into their groups.
Introduction Activity: (15 minutes)
Have the students enter the Education Gallery in the farm Barn Orientation Center. Have them gather
next to the “Regenerating Habitats and Preserving Wildlife” display. Here you will see spinning blocks
that highlight 1 of 27 different species of plant or animal that can be found here at Duke Farms.
Have each student or student group select an animal or plant to read about. As they read they should
answer the questions on their activity sheet. Be sure to have the students notice how the species are
inter-connected. Note that these informational blocks do not discuss winter survival. The students will
be predicting how their particular species survives the winter. Have the students make educated
guesses about how their plant or animal survives the winter based on what they have read. Have a few
students share their hypothesis.

Eco-Kit Review and Distribution (5 minutes) – Optional – only if using Eco Kits or Teacher Kits
1. Explain to the students that they will be looking for habitats around Duke Farms.
They will be using some of the same tools that scientists use to look for habitats. Go
through the Eco-Kit, telling the students the names of the tools and how they will be
used out in the field. When the time comes in the field you may have to explain
this again and guide the students in their use.
2. Explain to the Students that we are borrowing these kits, they do not belong to us
and we must be very careful to make sure we bring them back exactly as we
borrowed them.
3. Distribute the Eco-Kits. Ask the students to refrain from opening them until they get
to their first stop on the hike.
Activity: (2.0 hours)
1. You will be following the route outlined in the included map. As you follow this route you will be
walking through various types of habitats: Woodland, Wood Edge, Meadow, Lake. In each of
the habitats you should take time with your students to complete a “Sit, Watch and Listen”
activity. During this time students will find a place to sit quietly and observe the winter
landscape. They have questions on their worksheet to answer after completing this activity in
each area.
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2. As you walk along the route, be sure to have the students observe winter specific ecology.
Through the meadows they will see seed heads on the tops of the meadow plants. Take time to
discuss the multiple purposes of these. At home most people cut these back and throw them
away during their “fall clean up” in the landscape. Here they are left. The seeds will feed many
of the winter resident birds as well as provide new seedlings in the spring.
3. As you walk through the woodland, take time to turn over leaves and logs to look for
overwintering insects. Have the students make notes of what they see.
4. While on the trail, when you are near the Eagle Gate you will see a variety of evergreens. Here
you will find broadleaf and needled evergreens. Feel free to collect a sample to pass around to
the class. What do they notice about these leaves? (They are modified leaves, they are skinny,
small and have a waxy covering) Had they thought about how plants adapt to winter? What do
they notice about the other trees? (They have no leaves – they have lost their leaves to
conserve water through the winter) (The waxy covering on the leaves helps them keep water in
and not lose it to the windy winter days. They would not be able to replace the water because it
is frozen in the ground and the tree would die.) How do they think animal species use evergreen
and deciduous trees differently in the winter? (The evergreen trees are more commonly used
for shelter in the winter because they offer protection)
5. Observe the trail as you walk. If there is snow you may see tracks of animals. If the trail is
muddy you may see tracks as well. Deer tracks are common as are a variety of bird tracks. You
may also see tracks of raccoons, mice, chipmunks and opossums. If you don’t see tracks you
may see the other thing that animals leave behind – scat! Everyone loves animal scat (feces).
You will often see this along the trail. Use the Scat and Tracks field guide in the Teacher Kit to
help you identify what it might be. Once you have identified the animal, discuss the ways this
animal has adapted to the winter.
6. Be sure to stop by the lakes and reservoir along your journey. Winter is a great time to observe
waterfowl. You will see a variety of ducks in the lakes at this time of year. Discuss with the
students what they think the ducks eat during the winter. (The dicks will continue to eat plant
materials as long as they are available, if the food source becomes unavailable due to the
weather, they will move on to another place with sufficient food)
7. As you walk through the meadows and open areas with individual large trees, keep an eye out
for raptors. These birds of prey are all over Duke Farms. Ask the students what they think these
brids eat. Do they eat seeds from the meadow? (No – they eat rodents and mammals. The
shorter plants and more open area of a meadow provide the perfect hunting grounds for these
birds.) Along the trail you may find remnants of a Red Tail Hawk lunch – so watch your step!
8. As you walk be sure to look up! Can you find places where animals may be sleeping or
hibernating? Look for cavities in trees – go ahead and look inside! Do you see any nests? Large
leafy nests are often squirrel nests. Look for smaller nests made with twigs and mud and bits of
fabric . Are there other places along the route that could be home for an animal in winter?
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Conclusion: As you make your way back to the Orientation Center, take notice of what people are
wearing. How have they prepared for their time outside? Where will they be going to sleep? Where
will they find food? What will they be eating? How does this compare with the animal or plant you
learned about today? Are you a migrator, a hibernator or a tolerator? Why? What would you like to be?

Do this at Home or at School:
Students can observe other areas of their backyard or school yard to search for evidence of each of
these ecological occurrences. They can point them out to a friend, family, classmate or peer while
exploring a natural area near them.

**DISCLAIMER**
Duke Farms serves as a habitat for native plants and animals. Care should be taken when exploring the
grounds. Hazards such as open waterways, roadways with bicycles, ice, snow, mud, poison ivy and
stinging and biting insects may be present on the property. Adults are responsible for the minors in their
care. Precaution should be taken to avoid prolonged exposure to the sun and other elements as well as
to biting and stinging insects. Participants should bring water with them, water bottle filling stations are
located in the Orientation Center. Participants should familiarize themselves with potential hazards and
act accordingly. This is a carry-in, carry-out facility so all garbage created during your program should be
taken back with you to your school.
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Teaching a Student to Use a Compass
Begin by teaching children the four basic directions: north, east, south and west. An
easy way to help children remember these is to use mnemonic device, such as "Never
Eat Shredded Wheat" or "Never Eat Soggy Waffles." Show children how each letter in
the phrase stands for a direction (the "n" in "never" represents "north"), and teach them
that the order of the directions in the mnemonic device is the same as the rotation of a
clock's hands.
Show children a basic map, and Introduce the compass rose (a one-dimensional
representation of a compass typically featured in the corner of a map). The compass
rose marks both the four directions and the four intermediary directions (northeast,
southeast, southwest and northwest). Provide opportunities to practice reading
intermediary directions on the map.
Show children a compass and explain that it will always point to the north. Allow
children to practice turning their bodies in different directions and moving the compass
to various locations, noting which direction the compass points each time.
Practice finding directions other than north. South is the easiest to find, since it's simply
the opposite of north. If you want to go south, you just go the opposite of the way the
compass is pointing. To find east, go to the right of the direction the compass points. To
find west, go to the left of the compass arrow. You can play a "Which Way?" game in
which you have children take three steps in one particular direction, then three steps in
another direction, and so on, ending in a special predetermined location.
Once children are proficient at reading basic maps and using a simple compass, they
can combine the two skills and begin using the compass to get from one location to
another. This can be done by creating imaginary treasure hunts or embarking on trips to
"mystery destinations" in the car, or through other fun practice games.
One authentic way to practice compass-reading skills is in the car. Have children
determine the direction the vehicle is heading at each turn, and also in the context of the
trip as a whole. For example, you might ask, "If we have to drive east to get to the
school, which way will we drive to get home?" With large groups of children, you may
put students in pairs or triads and have them share a compass, completing activities
together while you facilitate discussion

Read more: How to Teach Children How to Use a Compass | eHow.com
http://www.ehow.com/how_4841689_teach-children-how-use-compass.html#ixzz1xg2eYsFm
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A Guide to Identifying Nests and Eggs Found in Birdhouses –
by Bet Zimmerman, from http://www.sialis.org/nests.htm
One of the easiest ways to identify a nest is by the eggs. You can also gain clues by the shape of the nest
and materials. There are several guides to nests and eggs. To identify eggs, it is helpful to know where
they were found, color, markings, gloss, size, and shape. Be aware there is often considerable variation in
the nest, depending on the individual, circumstances, location and available materials. Timetables vary.
You can also identify the nester by watching what birds go in and out of the box with nesting material.
Other birds will enter a box being used by another species: e.g., House Sparrows and House Wrens for the
purposes of attack; or other birds like bluebirds or Tree Swallows out of curiosity.
• Eastern Bluebird: Neat, cup shaped, woven nest of 100% fine grass or pine needles. Cup may be in the
back of the box. Occasionally bits of fur or a few feathers, or even some hair (e.g., from a horse). Fairly
deep, often cylindrical nest cup - usually 3-4" deep, with the cup portion 2.5" in diameter and about 2.25"
deep. Eggs are powder blue (no dark spots), sometimes white.
• House Sparrow: Loose jumble of odds and ends, including coarse grass (with seed heads), cloth,
feathers, twigs and sometimes litter. Mid-summer nests sometimes contain bits of green vegetation
(mustards or mints.) Tall nest, often with tunnel like entrance, particularly when built outside of a
nestbox. In a nestbox may have more of a cup shape, and may be built up to cover sides of box. Eggs are
cream, white, gray or greenish tint, with irregular fine brown speckles, shell is smooth with slight gloss.
The background color can vary, the color of the spots can vary, the thickness of spotting can vary, and the
size can vary. NOTE: House Sparrows are non-native invasive pests, and are not protected by law. They
will attack and kill adult bluebirds (sometimes trapping them in the nestbox), and destroy eggs and young.
House Sparrow nests, eggs, young, and adults may be legally removed or destroyed. It is better to have
no box at all than to allow House Sparrows to reproduce in one.
• Tree Swallow: Nest of grass or pine needles, usually lined with feathers. Feathers often placed to curl
up over eggs. Flatter cup (about 2" diameter, up to 1.5" deep) than bluebirds. Occasionally contain
mosses, rootlets, aquatic vegetation, and other plant materials. Some trash possible: cloth, paper, plastic,
tinsel, cellophane, rubber bands, birchbark, often white. Eggs are pure white (may appear pinkish when
first laid up to 4 days) with a pointy end.
• Black-capped Chickadee: Downy nest with moss base, topped with fur and soft plant fibers. Female
may cover eggs with moss/fur when leaving the box. Very thin-shelled white/cream eggs with light
brown/reddish speckles, little or no gloss, spots may be concentrated more on the wide end of the egg.
• Tufted Titmouse: Downy nest of moss, fur, and soft plant fibers. Occasionally primarily crumpled up
dried leaves with grass, and a bit of snakeskin, cellophane, bark strips, etc. Cup may be padded with hair,
fur, bits of string, or cloth. May have earwigs living under moss. Eggs are white with rose/mauve
speckles, little or no gloss, more evenly distributed than chickadee.
• House Wren: Messy nest of coarse twigs (often with cottony spider cocoons), lined with fine fibers and
downy feathers, usually filling box. Males may build eggless "dummy nests" in nearby boxes to reduce
competition. Tiny glossy white eggs, often tinted pink/buff, with numerous pinkish brown/reddish
brown/brown specks that generally form a ring on the larger end of the egg.
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• Carolina Wren: Nest is a bulky, somewhat messy mass of debris like leaves with some coarse
hay/grass, twigs, moss, little roots, weed stalks; strips of bark, plastic or even snakeskin; generally domed
with tunnel like entrance; and lined with feathers, animal hair, Spanish moss, wool, and fine grasses. Eggs
are white/pale pink or rosy tint/light gray (larger than other wren eggs); usually with heavy
brown/reddish-brown flecks often concentrated at larger end. Little or no gloss, unlike House Wren.
• Nuthatches occasionally use Eastern Bluebird nestboxes. White-breasted nest of bark shreds, twigs,
grasses, rootlets, fur, cellophane, hair. Shell smooth, very little gloss, white, usually heavily marked with
light brown and lavender spots, often denser at larger end. Red-breasted nest of bark shreds, grass, moss
and feathers. Eggs white, heavily or sparingly spotted and dotted with reddish brown, little or no gloss.
Eggs similar to white-breasted nuthatch but smaller. May dab globs of pitch around hole.
• Purple martin: Nest of grasses, twigs, bark, paper, leaves, string; nest cup lined with fine grasses,
decorated with fresh green leaves. Eggs slightly glossy, pure white, larger than Tree Swallow eggs.
• House finch: rare reports of using bluebird nestboxes. Nest of twigs, grasses and debris. Eggs typically
oval, smooth shell, slight gloss, pale blueish green with sparing black spots/dots.
• Mice may breed or roost in a nestbox. Next constructed of a variety of materials, such as grass, leaves,
hair, feathers, milkweed silk, shredded bark, moss, cotton, or shredded cloth. No nest cup. Rodent
droppings are generally evident.
• Cowbird, Brown-headed: Cowbirds do not build their own nest - they lay eggs in the nests of other
birds, depending on the host to incubate and raise their young. Eggs are oval with variable shape, with a
moderately glossy, granulated shell, white or grayish white, evenly dotted with brown or reddish brown,
sometimes with heavier markings at the large end. Similar to a House Sparrow Egg. The eggs of the
Bronzed cowbird are pale bluish-green and have no markings.
NOTE: It is illegal to disturb a nest with eggs of any bird except House Sparrows, starlings and pigeons,
which are not protected. Empty House Wren nests (sticks only, no nest cup) can be removed.
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Key to Scat you may see at Duke Farms
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Tracks You May See at Duke Farms
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Winter Ecology Hike
Activity Sheet
(Adapted from National Wildlife Federation Schoolyard Habitats Program)

Name ________________________________________Date____________________________
1. As you learn more about your plant or animal on the display in the Orientation center,
complete the following questions:
a. What is the name of your plant or animal? ______________________________
b. Is it a plant or animal? _______________________________________________
c. What is the primary habitat of your plant or animal? _______________________
d. What are the species related to your species?
i. _______________________________________________
ii. _______________________________________________
iii. _______________________________________________
iv. _______________________________________________
v. _______________________________________________
e. Using the information you have learned by reading about your plant or animal
and by looking at the picture, make a note of the features of this plant or animal
that will help it survive through the winter here at Duke Farms.
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
2. There are 4 ways that plant and animal species survive the winter:
Hibernation - Remain at Duke Farms during winter but are not active
Migration - Find a place other than Duke Farms more suitable for the winter
Toleration (Resistance) – Stay at Duke Farms and remain active
Which of these do you think your plant or animal uses to survive the winter? Why?
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
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3. As you prepare to walk outside answer the following questions about you and about
your plant or animal:
You
Your Plant/ Animal
Stays Warm
Stays Dry
Sleeps
Eats
Gets Water
Walks through the Snow

4. Each day we get dressed to prepare for the weather. Animals and plants have to adapt
to survive the weather.
a. How are your layers of clothing like the layers of feathers on a bird or fur on a
mammal?
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
b. How is the snow on plants like a blanket on your bed?
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________

5. Deciduous trees lose their leaves in the fall. Evergreen trees hold on to their leaves.
There are two types of evergreens: Needled and Broadleaf. See if you can find an
example of each type of evergreen along your hike. Sketch what the leaf looks like.
Needled Evergreen
Broadleaf Evergreen
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6. As you explore each type of habitat, make a note of what you see during your 5 minute
“sit, watch and listen” activity. Make a hash mark (/) for each different type of item you
see.
How Many
Woodland
Wood Edge
Meadow
Lake
Different:
Types of Birds
Types of Tracks
Types of Scat
Types of
Mammals
Bird Calls
Signs of Insects
Food for Animals
Types of Plants
Which type of habitat seemed to have the most diversity?
______________________________________________________________________________
Why do you think this type of habitat had the most diversity?
______________________________________________________________________________
______________________________________________________________________________
7. Describe today’s weather:
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
8. Lifting Up Leaves and Rolling Over Logs
Carefully roll over logs and lift up leaves to find signs of insects. What surprised you
about what you found?
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
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9. As you walk along the trails at Duke Farms, see if you can locate the following winter
ecology features. As you find them mark them off and answer the question.

Found

Item



Bird Nest

What is this nest
made of?

Bird House

What type of
bird will live
here?

Food Source

What is the food
source? Who
will eat this?

Tree cavity

Who lives here?

Lichens (Green spots
on trees, logs and
rocks)

Who would this
help in the
winter? How?

Ice

What type of
animal does this
impact? How?

Signs of insects

What did you
find? What will
happen to this at
the end of
winter?
What type of
animal do you
think made
these?
What type of
animal

Tracks

Scat

Bird – Raptors or
Songbirds
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Question

Answer

What type of
bird? What does
it eat?

© Duke Farms Foundation

Needled and Broadleaf Evergreens
Evergreens are able to keep their leaves throughout the winter because they have a waxy
cuticle (coating) on the leaf and have a small surface area. Large leaves without the waxy
covering will lose up to 90% of the plant’s water, which is why they must drop their leaves in
the fall. If the plants held onto their leaves, the plant would lose water without being able to
replace it because it is frozen in the ground. This would result in the death of the plant.
Evergreen trees hold onto their water and are able to keep their leaves throughout the winter.
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Glossary:
Adaptating - Become adjusted to new conditions
Deciduous - (of a tree or shrub) Shedding its leaves annually
Dormant - (of an animal) Having normal physical functions suspended or slowed down for a
period of time; in or as if in a deep sleep; (of a plant or bud) Alive but not actively growing.
Ecology - The branch of biology that deals with the relations of organisms to one another and
to their physical surroundings
Evergreen - A plant that retains green leaves throughout the year
Habitat - the place or environment where a plant or animal naturally or normally lives and
grows
Hibernation - to be or become inactive or dormant
Meadow - land that is covered or mostly covered with grass;
Migration - to pass usually periodically from one region or climate to another for feeding or
breeding
Scat - an animal fecal dropping
Toleration (Resistance) - to put up with
Torpor - a state of lowered physiological activity typically characterized by reduced metabolism,
heart rate, respiration, and body temperature that occurs in varying degrees especially in
hibernating and estivating animals
Winter - the season between autumn and spring comprising in the northern hemisphere usually
the months of December, January, and February or as reckoned astronomically extending from
the December solstice to the March equinox
Woodland - land covered with woody vegetation
Definitions from Google and Mirriam- Webster
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