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ADVANCEMENT; NATURE
Understanding nature is part of whot makes the outdoors so much fun. The more
you learn about the environment, the more you can understand how everything in
an ecosystem works together. As you move along your journey to Eagle, here ore
some of the things you will discover. (See the back of this book for the official text
of all rank requirements,}

Describe common

poisonous or hazardous plants and
identify some that might be growing
in your area or at your campsite.

iwmm Identify or show
^ evidence (using tracks, signs, or

photographs) of at least 10 kinds of
animals, including birds, mammals,
reptiles, fish, and mollusks, that are
living in your area or at your campsite.

■W

Identify or show evidence (using fallen leaves, fallen fruit, or
photographs) of at least 10 kinds of native plants in your area or at your campsite.
Identify two ways to get a weather forecast and explain why it's important to do so
when you are planning for an event. Describe at least three natural indicators of
impending weather, and describe some hazardous weather conditions you might
encounter in your area or in the area in which you will be hiking or camping. Tell
how you will prepare for those conditions.

Earning either the Environmental Science or the Sustainability merit badge
is a requirement to achieve the Eagle Scout rank.

Environmental Science Sustainability

-mi
You don't hove to go far to experience nature. Cities
across the country have set aside land for parks and
urban forests where plants and animals abound; others
hove converted abandoned railroad lines and lowpalhs
into linear parks that weave in and out of neighborhoods
and downtowns.
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ECOSYSTEMS

The study of animals and plants and how they interact with each other and
with nonliving parts of the environment such as weather, water, and sunlight
is called ecology. It comes from the old Greek words oikos, meaning "house,"
and -logy, meaning "to study." Ecology is the study of the home we share with
all other species.

Deserts, forests, oceans, mountain ranges, meadows—all these different
areas on the planet have their own unique combinations of geology, weather,
inhabitants, and much else that make them special. These groupings of plants,
animals, and their surroundings are called ecosystems (short for "ecological
systems"). Ecosystems are systems because the living and nonliving things
within them are linked together in the way they share energy and nutrients.
Notice in the simple food chain shown here how all the organisms rely on
each other. What do you think would happen if one of the species became
extinct or if the water source was no longer available?

Secondary
consumer

Tertiary
consumer

Primary
consumer consumer

Producer Herbivore Omnivore Carnivore Carnivore

Nutrients

Decomposer

Simple food chain

Every ecosystem is unique, but scientists group
them into broad categories called biomes. For example,
forest biomes include the temperate forest biome
common in eastern North America, the tropical forest
biome found closer to the equator, and the boreal
forest biome found in Alaska and Canada.

As you focus on an individual ecosystem, you'll be
astonished by the remarkable way in which everything
fits together. Each species is important for the survival
of others. Their survival also depends upon certain
qualities of land, water, and space.

Common wasp. This
familiar insect has an

average lifespan of
about two weeks.



COMMON NAMES AND LATIN NAMES

Today, every living thing has a standard scientific name that includes j
its genus and species. Humans are Homo sapiens (Latin for "wise
man"), for example, while the bald eagle is known as Haliaeetus
eucocephalus (Latin for "white-headed sea eagle"). Scientists use this system of
binomial nomenclature—a fancy way of saying "two-word names"—because
common names can be confusing. For example, the names puma, mountain lion,
and cougar all refer to the same species: Puma concolor.

This binomial naming system was developed
W  by scientist Carl Linnaeus in the 1700s.

'\ Before that, scientists used Latin names that
were even more confusing than common
names. For example, some scientists called

.  ihe dog rose Rosa sylvesfris alba cum rubore,
^  ' fo/io g/abro (which means "pinkish white

'  woodland rose with hairless leaves") while
others called it Rosa sy/vesfris/noc/ora seu

~ ' "" can/no ("odorless woodland doq rose").
Dog rose i • n i . r. .

Linnaeus just called it Rosa canina.

Not everybody at the time liked Linnaeus's new system. After Johann Siegesbeck
strongly criticized it, Linnaeus got revenge by naming a genus of weeds after him!

Wliile no two places on the globe are alike, all share certain similarities that
give us ways to compare one area with another and to help us make sense out of
what we know of them. Scientists organize living things into groups with related
characteristics. Two of the largest groups are plants and animals.

From grasses pushing through cracks in a city sidewalk to ancient forests
covering a mountainside, plants are vital to our world. Plants help all animals
because they release oxygen, which animals need to survive. Plants protect the
land, too. Their roots help keep soil from washing away. Leaves slow the rain as
it falls, giving it time to seep into the earth instead of running off. Fallen trees,
shrubs, and grasses enrich the soil as they decay.

Plants provide shelter and food for wildlife. A dead tree can be important
to animals as a roosting site, a place to build nests, and a source of food.
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People use plants in many ways, too. We eat fruits, vegetables, grains,
and nuts, all of which come from plants. Lumber from trees goes into our
buildings. Paper, medicines, and thousands of other products are possible
only because of plants.

Trees provide shade in yards and city parks, cooling the environment and
offering us places close to home where we can relax and play. Forests are the
perfect place to hike and camp. Roaming deep into a backcountry forest
allows us to get far from roads, buildings, and crowds of people.

Plant Power

Green chlorophyll in leaves
draws energy from sunlight.
A plant uses this energy to
convert carbon dioxide from

the air and water from the

soil into sugars it can use
for energy. The process is
called photosynthesis—a
combination of the words

photo (meaning "light"]
and synthesis ("to make").
Photosynthesis also returns
oxygen to the atmosphere.

Oxygen

Carhon
dioxide

Roofs

Earn a Merit Badge: Plants
If you'd like to learn more about how people use various types of plants
consider working on the Plant Science, Pulp and Paper, and Textile
merit badges.

Plant Science Pulp and Paper Textile



COMMON PLANTS

Black-eyed susan Mountain bluebell Common dandelion Prickly pear cactus

Indian paintbrush Wild strawberry Common cattail Blue columbine

Sunflower Honeysuckle Yarrow Sego lily

Bu thiste Oxeye daisy Blackberry Red clover

Woodfern Water hemlockBlue lupine Serviceberry
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POISONOUS OR HAZARDOUS PLANTS

Nature is beautiful, but it can also be dangerous. Many plants that grow in
your neighborhood, in local parks, and in camping areas your troop visits can
hurt you if you touch or eat them. Some can even kill.

The most common plants you need to watch out for are poison ivy, poison
oak, and poison sumac. Touching them can cause an irritating rash; ingesting
them or breathing in smoke from burning plants is even more serious.

Most other plants are only dangerous if ingested. That's why you should
never eat wild plants, including mushrooms, unless you can positively identify
them. (Often, poisonous plants look similar to edible plants.)

See the First Aid chapter for information on treating exposure to or
ingesrion of poisonous plants.

Poison Ivy

■ Grows as a trailing vine, climbing vine,
or shrub.

■ Has stems of three leaflets that are somewhat

shiny with a smooth surface and relatively
smooth edges.

■ Leaves turn bright red, yellow, or orange in
the fall.

■ Has a hairy vine.

■ Common in wooded areas, especially
along breaks in the tree line where sunlight
peeks through.

Poison Oak

■ Grows as a woody vine or shrub.

■ Has stems of three leaflets (rarely five or
more) with toothed or lobed edges like
oak leaves.

■ Leaves turn bright red in fall.

■ Common in wooded areas, dry barrens, and
coastal plains; not tolerant of heavy shade.

Poison ivy

Poison oak



Poison Sumac

■ Grows as a small tree or tall shrub.

■ Has leaves of seven to 13 long, slender
leaflets with no hair on the stems.

■ Leaflets appear in pairs except for the
leaflet at the end of the stem.

■ Leaves turn deep red in fall.

■ Restricted to swampy, boggy areas.

■ Often confused with more common

forms of sumac. Poison sumac

Other Poisonous Plants

Here are some common plants you may encounter at camp or in your
neighborhood:

■ Stinging Nettie. Has hollow hairs called trichomes that inject chemicals that
cause a stinging sensation.

■ Wisteria. Causes nausea, vomiting, cramps, and diarrhea when ingested.

■ Foxglove. Can cause heart failure, as well as nausea, vomiting, cramps,
diarrhea, and mouth pain when ingested; can be fatal.

■ Lily of the Valley. Causes nausea, vomiting, mouth and abdominal pain,
cramps, diarrhea, and irregular heart rate when ingested.

■ Rhododendron. Causes vomiting,
diarrhea, headaches, muscle weakness,

vision problems, and a burning
sensation in the mouth when ingested;
can be fatal.

■ Larkspur. Causes digestive problems,
nerve damage, and depression; can
be fatal.

■ Water Hemlock. Causes painful, violent
convulsions and can lead to death.

Stinging nettle

' Jimson Weed. Causes delirium, incoherence, coma, extreme thirst, and

sight problems; can be fatal.

I Pokeweed. Causes stomach pain, nausea, vomiting, bloody diarrhea, and
low blood pressure.

I Nightshade. Causes cramps, irregular heartbeat, tremors, and paranoia.
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Invasive Plants

A non-native plant is a plant that has been introduced from another area. An
invasive plant is a non-native plant whose introduction causes or is likely to cause
economic harm, environmental harm, or harm to human health.

Invasive plants like kudzu, English ivy,
and melaleuca trees crowd out native

species and consume more than their
share of water and other resources.

Often, these plants were brought to
the United States from other parts of
the world and ore now out of control.

The kudzu vine is a good example. It
was imported from southeast Asia in
the late 1800s as an ornamental plant
and was later used to control erosion.

Unfortunately, it grows rapidly in the Kudzu
American South, smothering native
plants and even covering trees and barns. Once established, it can grow o foot
every day during the summer, and there's no easy way to get rid of it.

You can fight this problem by reporting the presence of new invasive plants,
cleaning your hiking boots and boots to stop hitchhiking invasive plants,
and participating in eradication projects at local parks. With your parent's
permission, you can learn more at the National Invasive Species Information
Center website, www.invasivespeciesinfo.gov, and at the Notional Invasive
Species Awareness Week website, www.nisaw.org.

TREES

Trees are the biggest and the oldest living things on Earth. More than a
thousand species grow in the United States, each different from all the rest.
Some thrive in sunlight, others in shade. A few require fire for their seeds to
open and take root. Certain trees grow very fast. Others live for hundreds of
years and gain their height and mass more slowly.

The two large groups of American trees
are conifer trees and broadleof trees.

Conifer Trees. Conifers have needle

like or scalelike leaves that usually stay on
the trees for several years. Conifers include
pines, firs, and spruces.

^  .-rE

Spruce tree, a conifer



COMMON TREES

Southern magnolia Bald cypress Weeping willow

msm^...

white ash American beech River birch

Red maple Ponderosa pine Live oak

Quaking aspen (autumn) Flowering dogwood Pin oak (autumn)
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Bristlecone pine

How old con trees get? Bristlecone pines
in the southwestern United States can live

up to 5,000 years. The needles on these
slow-growing trees, which grow at elevations
of 5,000 to 10,000 feet, can stay green for
four decades.

Broadleaf Trees. Ttiese trees fiave flat leaves that generally fall off at the end
of the summer. Broadleaf trees include maples, oaks, ashes, beeches, and birches.

Each autumn the leaves of many broadleaf trees turn yellow, red, orange,
and brown. Those colors were in the leaves all summer but were masked by
the green of the chlorophyll, a pigment that turns the sun's tays into energy
that helps the tree grow. With the apptoach of colder weather, a tree's food
production drops and so does the amount of chlorophyll in the leaves. The
green fades and other colors show through.

Next, a layet of cells in a leaf stem cuts the tissues
holding the leaf to its btanch. The leaf falls to the
gtound, where it decomposes, releasing nutrients into
the soil so that they can he used again.

IDENTIFYING PLANTS Magnolia tree, a broadleaf
Identifying trees and other plants in your community is a good way to

become more aware of nature. Your troop leaders might know gardeners,
botanists, or other plant experts who would enjoy sharing their knowledge
with groups of Scouts. Land managers at public parks and forests can show
you how to recognize the shapes and sizes of different plants, the outlines of
their leaves, and other clues that can lead to their identification.

More Than Leaves

While leaves are the most common way to identify
trees, other features offer additional clues. The
bark of American sycamores peels off in sheets,
revealing a smooth, white bark. The roots of bald
cypress trees form "knees" that stick out of the
swamps where they are commonly found. Put your
nose close to a mature ponderosa pine, and you'll
probably smell butterscotch or vanilla I Bald cypress



PLANT KEY

A plant key is a plant-identifying tool that asks a series
of questions to lead you to the identity of a tree or plant.
For example, suppose you have a leaf from a tree you
would like to know more about. It looks like this:

You know it is a brocdleof tree because the leaf is not a needle, as you would find on a
conifer. Going online or using a plant key in a book, you would find a series of simple
questions. The answer to each one leads you along a certain pathway until you have
discovered the identity of your leaf. Here's how the process could work for this leaf.

is it a simple leaf or a compound leaf? A simple leaf is a single blade attached by its
stem to a branch. A compound leaf has a number of leaflets connected to a central stem
attached to the branch.

Simple leaf Compound leaf

Your leaf looks like a simple leaf. Selecting the simple leaf choice leads to a
second question.

Is the simple leaf lobed or unlobed? A lobed leaf has deep notches around its edge.
An unlobed leaf does not.

Lobed leaf Unlobed leaf

Your leaf is unlobed. The next question takes you closer to your goal.

Does your unlobed leaf hove o toothed edge or on untoothed edge? A toothed leaf
has an edge that looks a bit like a saw. An untoothed leaf has a smooth edge.

Untoolbed-edge leaf Toolbed-edge leaf

Your leaf has a toothed edge. You're close to an answer now. The next questions will
limit the leaf to certain kinds of trees.
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Does the leaf have double teeth

around the edge, and Is the stem
off-center? If so, it is probably o leaf
from on elm tree.

Cherry

If not. Is the leaf oval-shaped v/lth
small teeth along the edge and a
stem that Is centered? if so, tfien It is

probably a leaf from a cherry tree.

Beech

If not, does the leaf have sharp,
curving teeth and a smooth, shiny
surface? If so, then it is probably
0 beech.

Willow

If not. Is the leaf long and narrovtr?
if so, then it is probably a willow.

Birch

If not, does the leaf have double teeth around the edge and a stem that Is
centered? Your leaf does have double teeth around the edge and a centered stem.
This tells you it is from a birch tree.

The plant key might ask a few further questions so that you can decide on the type of
birch you've found. It also will tell you about the area where the tree grows, what its
bark looks like, and any uses of the wood and foliage.



PAPER BIRCH (BETULA PAPYRIFERA)

Also known as while birch, canoe birch, American white birch

Overall 50 to 70 feet toll and 1 to 2 feet in diameter; rounded
appearance. or pyramid-sfioped crown with a long trunk; often found

in groupings of two or more.

Leaves. Alternate, simple leaves measuring 2 to 4 inches long and
1 '/2 to 2 inches wide; oval, doubly serrated, centered stem,
smooth on top and slightly sticky on the bottom.

Twigs. Slender, reddish brown, mostly hairless, sticky when crushed
between fingers.

Flowers.

Habitat

Distribution.

Male and female catkins (tassel-like flower clusters); male
catkins (which begin forming In the fall) are yellowish, female
catkins (which appear in the spring) are greenish.

Cones. Narrow, cylindrical, 1 V2 to 2 inches long, contain tiny
winged nutlets; appear from late August through mid-fall.

Bark. Reddish brown on younger trees; peels off to reveal white
bark beneath; black near base.

Moist, sandy soil; terrain disturbed by fire or overcutting.

Northern portions of transcontinental North America, dipping
as far south as Colorado and New York (and farther south at

higher elevations).

Sample field guide entry
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what Was That Leaf?

Are you curious to know about the leaves you didn't identify in the exercise
on pages 196-197?

■ The compound leaf is a black walnut.

■ The lobed leaf is a scarlet oak.

■ The untoothed-edge leaf is a common dogwood.

'X

ADVANCEMENT: NATURE

Emm For the First Class rank, you will identify or show evidence of
at least 10 kinds of native plants found in your local area or campsite location.
Show evidence using fallen leaves, fallen fruit, or photographs, and list the types
of plants here. Remember to follow the principles of outdoor ethics as you are
collecting evidence of plants.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

WILDLIFE

Scout hikes and campouts are good times to observe wild animals. You also
can find plenty of evidence of animals in your neighborhood even if you live
in the middle of a city. Try to figure out a little bit about how the animals you
discover live. What do they need to survive? How do they raise their young?
What do they eat? Are they prey to other animals, or are they predators, or are
they both?

Just as trees can be divided into broadleaf trees and conifer trees, animals can
be placed into two groups: vertebrates and invertebrates.



VERTEBRATES

Vertebrates have backbones.

Tbey are further divided into five
groups: fish, amphibians, reptiles,
birds, and mammals.

Fish. Fish are cold-blooded, live

in water, and breathe through gills.
Their bodies are coveted with scales.

Amphibians. Most frogs, toads,
newts, salamanders, and other

amphibians start life in the water as
gilled aquatic larvae that have hatched
from eggs. Adults breathe air through
lungs and generally live on land.

Reptiles. Snakes, alligators,
crocodiles, lizards, and turtles are all

reptiles. They are cold-blooded, air-
breathing animals that are covered with
scales or bony plates. Some move on
short legs. Others, like snakes, slither
along on their bellies.

Largemouth boss. A popular sport fish,
the largemouth bass can be found in every
U.S. state.

Southern two-lined salamander. On
any given day, salamanders outnumber
all other vertebrates at Great Smoky
Mountains National Park.

American alligator. The alligator is
America's biggest reptile, weighing 500 to
600 pounds and measuring 10 to 15 feet.
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Earn a Merit Bodge: Vertebrates
To learn more about specific types of vertebrates, check out the Bird
Study, Fish and Wildlife Management, Mammal Study, Nature,
Oceanography, and Reptile and Amphibian Study merit badges.

Bird Study Oceanography Nature



COMMON VERTEBRATES

Tortoise Black-failed jackrabbit American bullb-og White-tailed deer

Woodchuck Striped skunk Porcupine Red squirrel

River otter Red wolf Beaver Moose

arc

AlligatorOpossum

Bottlenose dolphin Red salamander Florida manatee Eastern diamondback
rattlesnake



GPS ANIMAL TRACKING

For decades, scientists have attached radio transmitters to wild I
animals in order to monitor their populations and track their migration \
patterns. Today, they are increasingly using GPS receivers to do the same
job. While more expensive, the technology is more accurate and works in all
weather. So that animals don't hove to be recaptured, same GPS collars detach
automatically, while others upload data on a regular schedule.

Birds. Birds are warm-blooded animals

with wings and feathers. They hatch their
young from eggs.

Mammals. Deer, bears, foxes, squirrels, and
other mammals are warm-blooded vertebrates

that have some kind of fur or hair. They nurse
their babies with milk.

Elk, a mammal. Since the early 1900s, elk have
disappeared from more than 90 percent of their
original range due to hunting and habitat destruction.

INVERTEBRATES

Sandhill crone, a bird. Each
spring, half a million sandhill cranes
migrate north from Mexico, New
Mexico, and Texas to Minnesota
and Canada.

Invertebrates are animals that do not have backbones. They greatly
outnumber the planets vertebrates and can be divided into many more groups.
The largest invertebrate group is made up of arthropods—insects, arachnids
(such as spiders and scorpions), and crustaceans (such as crabs and shrimp). The
mollusk group, second in size to the arthropods, includes snails, clams, oysters,
mussels, and squid.

Garden snail, a mollusk. Snails travel
at just 55 yards per hour, making them
one of the slowest creatures on Earth.

Wrinkled grasshopper, an arthropod.
The wrinkled grasshopper, found in fields and
prairies across much of the United States, is
one of 11,000 known grasshopper species.
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HOW TO FIND EVIDENCE OF ANIMALS

Looking, listening, smelling, and touching are all ways you can gather
evidence of animals in your neighborhood and in the backcountry.

Looking. Hawks in flight can see the movements of small animals far below.
Owls see well enough in the dark to fly silently among the branches of trees.
Human eyes are not as sharp as those of hawks and owls, but our eyes can still
tell us plenty about our surroundings.

Slow down and give your eyes
time to notice what is all around

you. You might start by glancing
quickly at a fotest or a front yard,
then carefuUy examining one tree.
Try getting down on your hands
and knees and inspecting a square
foot of earth. Look for animal

footprints, overturned stones,
tufts of fur caught on twigs, or a
feather on the ground. Be alert
to movement in the brush, in

the water, and in the sky. Use a
magnifying glass or binoculars for
even closer looks.

rJT

Bear tracks

Scat

Droppings called scat are evidence of an animal's diet. Break scat apart with a
stick (not with your hands). Remains of seeds, skins of berries, and bits of leaves
suggest the animal is an herbivore—an animal that eats only plants. Small
bones, fur, and feathers may appear in the scat of a carnivore—an animal that
feeds on other animals. Mixed scat indicates an omnivore—an animal whose

diet includes both animals and plants.

With practice, you con learn to identify animals by their scat. For example,
mouse scat looks like chocolate sprinkles, deer scat looks like chocolate-covered
raisins, and coyote scat looks like dog droppings.

Listening. Sit quietly and you will discover that the outdoors is full of
sounds. The buzz of insects and the croaking of frogs can be mating calls.
Birds often use songs to claim their territory. The chatter of a squirrel and the
slap of a beaver's tail might be warnings. Sometimes it is the absence of sound
that is important. When birds suddenly stop singing, it could be because they
have noticed a cat or other threat nearby, or maybe they've seen you.



Many animals have very good hearing.
The ears of a deer are shaped like big scoops
that can be turned in any direction to pick
up faint, faraway sounds. You can increase
your own hearing by cupping your hands
behind your ears. Turning your head from
side to side might help you pinpoint the
location of a sound.

Smelling. A keen sense of smell is as

White-failed deer important to some animals as hearing and
seeing are to others. Ants lay down aroma

trails that lead them back to their nests. Wolves sniff the wind for signs of prey.
Elk are srartled by the smell of predators nearing them. Mountain lions mark
their terrirory with the scent of their urine.

Even though humans in the outdoors depend less on smell, your nose can
still provide clues to what's going on. Notice the scents of flowers, trees, soil, and
moss. A fresh stream smells differenr from an algae-covered pond. The stench of
an animal carcass may reveal its location.

Touching. A snake flicking out its
tongue is picking up vibrations in the air.
Nerves running along the bodies of fish
alert them to changes in the water. With
whiskers or feelers, moles and opossums
rely upon touch more than upon their
other senses. Even animals with sharp
eyesight or finely tuned noses are aware
of the feel of things around them. Coppeihead

You can use touch to better understand your surroundings, too. Feel the
texture of leaves; some are rough, others smooth. Weigh stones in your hand.
Wade in ponds. Crawl rhrough tall grass. Roll in the snow. Imagine what it
would feel like to live as different animals.

BIRDS

Birds are among the animals you are most likely to
see around your home and during hikes and campouts.
Many people make a hobby of studying birds, keeping
lifetime lists of those they have seen. Watching birds
can be a satisfying part of outdoor adventures and good
practice for developing your powers of observation.
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COMMON BIRDS

Canada goose casrern bluebird Red-tailed hawk Northern cardinal

Common loon
on nest

Ruby-throated
hummingbird

Red-winged
blackbird

Scissor-tailed
flycatcher

Brown pelican Steller's jay Bald eagle White ibis

Common tern Western meadowlark Western tanager Greater roadrunner

mmst;:

Blue jay House wren Great blue heron Mallard

mmm



ESTIMATING BIRD POPULATIONS

Figuring out how many birds (or other animals) live in a given
area is a math problem. Scientists calculate a population index that
they can compare from year to year to track population growth or decline.

With a flush count (used for quail and mourning doves), scientists
walk across a plot of land and count the number of birds they flush from the
underbrush. They then use a formula like this to develop a population index:

Populatic
Area of study plot x number of birds flushed

2 X overage flushing distance x distance walked

By repeating the count from year to year in the same area, scientists can know
whether the population is increasing (the index gets bigger) or decreasing (the
index gets smaller).

Scan the trees and take time to watch the birds that you notice. Binoculars
can help you make out small details. Use a bird identification book for your
area to discover the names of birds and

to learn about their habits. The Internet

and mobile apps provide a wealth of
information for identifying birds and for
learning about their habits and ranges;
unlike books, they can let you listen
to birdcalls or watch videos of birds in

flight. Your patrol can keep a notebook
in which you list aU the birds you see on
your outings.

You might be able to attract birds by whistling. With a hunter's duck call or
goose call, you can try bringing waterfowl close. An old stalking trick is to make
a smacking sound by kissing the back of your hand. Birds recognizing the sound
as a distress call may be drawn toward you.

As you observe birds, six S's of bird identifi
cation can give you a quick way to gather clues
that can lead to a bird's identification and help
you solve some of the mysteries about how it lives.

Greater white-frortled geese

Hurtfer's duck call

The Six S's of Bird Identification

■ Size ■ Shape

■ Sweep ■ Song

' Shading

' Surroundings
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Size. A hummingbird is just a
few inches long and weighs only
ounces. A turkey vulture weighs
several pounds and has a wing span
of three feet or more. When you see
a bird, compare its size with those
of birds you know. Is the new one
larger than a sparrow? About the
same size as a robin? Smaller than

a crow? Can you think of ways
the size of a bird might affect how
it gathers food, makes its nests, and
avoids predators?

Shape. A bird's shape helps it thrive in its environment. The powerful
talons of eagles and owls allow them to grip their prey and lift it into the sky.
The long, slender legs of the heron let it wade in waters where it can feed on
small fish. The beaks of finches allow them to eat the kinds of seeds, berries, or

other foods present in their environments.

Shading. Bright feathers help many birds attract mates. For others, drab
colors act as camouflage so that the birds can blend into their backgrounds.
The ptarmigan is a good example. Its brown feathers hide it during summers
in mountain forests. When winter comes, the ptarmigan's feathers become as
white as the snow.

A heron's long legs allow it to wade into
deeper waters to find substantial faod, and
its long, pointed beak helps with the catch.

Ptarmigan in summer Ptarmigan in winter

Sweep. Sweep refers to the movement a bird makes. Some hop across the
ground or scurry along in a fast waddle. Others flit from tree to tree. Soaring
birds catch updrafts of wind and hover without flapping their wings. Some
water birds dive into cold mountain streams. Close observation of the sweep
of a bird may lead to the most interesting part of bird watching—seeing how
each has adapted to its surroundings.



Mourning dove

The names of some birds will remind you of their
songs. The eastern whip-poor-will repeats "whip-
poor-will" for hours on end, the mourning dove
sings 0 soft, mournful-sounding "co-coo-co-co," and
the northern mockingbird mimics the songs of other
species, including blackbirds, hawks, and jays.
That's nothing, however; the male superb lyrebird,
which is found in Australia, can imitate 20 different
birds, as well as the sounds of camera shutters,
chain saws, and car alarmsl

Song. Birds use their songs to warn of danger, guard their territories, and
find mates. Sometimes they sound as though they are singing for the sheer joy
of making noise. When you know the songs of birds, you can identify them
even without seeing them. A good way to learn bird songs is to hike with bird
watchers who already know a few bird songs. They can teach you how the songs
of each species differ from all others.

Surroundings. From the Atctic to the equator and all the way to Antarctica,
birds seem to be everywhere. Like all animals, a bird must be able to get the
things it needs from its surroundings or it will die. It must find food, water,
shelter, and a mate so it can bteed and raise young. The first five S s (size, shape,
shading, song, and sweep) are ways that birds have adapted to S number six—
surroundings.

Illustrated field guides—available as either printed books or smartphone apps—are
great tools for learning about specific types of plants or animals, the weather, and
other nature topics. Popular series include the National Audubon Society's field
guides, the Golden Guides published by St. Martin's Press, the Peterson Field
Guides, and the Pocket Naturalist series.

TRACKING
Every animal traveling on land leaves tracks:

footprints, bent grass, broken twigs, chewed
leaves, scat, rubbed bark, a shiny strip of slime.
Following these and other clues can teach you
much about the habits of animals. With a little

luck, the tracks might lead you to the creatures
themselves. Tracking is a skill you can master over
time. Practice in your yard and in parks, fields,
and forests. Here's how to get started.

This sapling shows evidence of
something with horns or ontiers
rubbing ogoinst it—in this cose,
o white-toiled deer.
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Find some tracks to follow.

Winter snow can reveal a surprising
number of tracks. During other
seasons, try the soft soil near ponds
and streams. In dry country, scan the
dust for prints and look for pebbles
and brush that have been disturbed.

Study a single track. Examine one
footprint and fix its details in your
mind. You might measure it and make
a sketch of it, or take a photograph. These memory aids can help you stay with
a trail even if other animals have crossed the tracks you are following.

Track early or late. Shadows cast in an animal's footprints early in the
morning and late in the day make tracks easier to see.

Think like the animal. If you lose the trail, ask yourself where you would
go if you were the animal and then look in that direction. Mark the last print
with a stick so you can find it again. Explore all around it until you find more
evidence of the animal's route.

bT*

Grouse tracks in snow

COLLECTING TRACKS

Perhaps you have heard the hiking slogan, "Take only photographs, leave
only footprints." Here's a way you can bring home some footprints, too.

When out tracking, carry some plaster of paris, water, and cardboard strips
with you. When you find an animal print you want to preserve, notch the
ends of a cardboard strip, form it into a collar, and place it around the print.
Mix up the plaster according to the instructions on the label.

Pour the plaster into the collar and
wait 10 to 20 minutes for it to harden.

Remove the cast and brush off any dirt
or other particles. On the back of the
cast, use a permanent marker to write the
date, the location where you found the
track, and the name of the animal you
think made the track.

Casts of prints are fine souvenirs of
your adventures. You can also press a cast
into damp sand to re-create a track—a
valuable study aid for improving the
animal observing skills of everyone in
your patrol and troop.



COMMON ANIMAL TRACKS

Generally, the front foot and the hind foot of the same mammal make different
tracks. The size, shape, and number of toes are likely to be different. Like
anything else, skill in reading tracks comes with practice.
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STALKING
Getting close to animals without them knowing you are thete is an ancient

art. It allows you to find out what animals look like, where they go, and what
they do. Stalking wiU test your patience and skill. If you have a camera, stalking
also may give you some great opportunities for photographing wildlife.

Stalking Is o terrific mental
exercise. To get close to wildlife,
become a shadow. Become so

much a part of your surroundings
that you seem to disappear. Be
patient and control your body,
moving smoothly and silently.

STALKING BYWAITING

Let animals come to you. Hide long enough near a well-used animal trail
and there's a good chance you'll see them coming by. Take cover in the brush
or in a blind and wait for wildlife to appear.

Much of the animal world is active after dark. On a night with a full
moon, sit quietly at the edge of a meadow or near a lake or stream. You might
hear and see lots of activity.

STALKING BY MOVING

To move closer to animals, make yourself invisible and silent. Hide behind
trees, stumps, and clumps of grass. Keep near the ground and look around the
sides of rocks and bushes, not over the top. Stay low as you cross hilltops and
ridges so that your silhouette doesn't show against the sky.

Move only when animals are looking away. Freeze if they glance in your
direction. Place your feet with care. Stepping on twigs or dry leaves might
make enough noise to send wildlife running.

Many animals will be able to smell you from long distances. Try to stay
downwind as you ate stalking. When the wind is coming toward you, it won't
catty your scent to an animal.

Respecting Wildlife
Respect the boundaries of animals and their needs. Don't chase wild animals
or touch nests or burrows. If you come upon a young animal, leave it alone. Its
parents could be hiding nearby, waiting for you to leave. When you can quietly
move close to on animal, you can just as quietly slip away without disturbing it.



ADVANCEMENT: NATURE
For the Second Class rank, you will identify or show evidence

of at least 10 kinds of wild animals (such as birds, mammals, reptiles, fish, or
mollusks) found in your local area or campsite location. Show evidence by tracks,
signs, or photographs you hove token. Record the species you find here.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

Checidng weatfier reports is part of planning a Scout outing. When you
know what the weather will be like, you'll have a better idea of what clothing to
carry with you and what to expect when you reach the trail. Studying weather
also can be a terrific way to understand the bigger picture of nature.

Weather reports on television, websites, and mobile apps often include
maps showing the movement of areas of low pressure and high pressure in the
atmosphere. Regions experiencing high atmospheric pressure usually have stable
weather. Where the pressure is low, though, winds will be pulled in. If those
winds are carrying moisture, storms can occur.

National Weather Radio

A 24-hour service of the National Oceanic and Atmospheric Administration,
NCAA Weather Radio airs constant weother updates that you can hear using
special receivers. Keep your radio on during weather events so that you con hear
forecasts, warnings, and other important information. Many weather radios can be
set to sound a loud alarm whenever NOAA issues a weather warning. (A warning
means that severe weather is imminent or highly likely to occur; a watch means that
conditions are favorable for severe weather to occur.)

\
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READING A WEATHER MAP

The lines on weather maps, called isobars, show the movement of weather
systems. By tracking this movement, meteorologists (scientists who study
the atmosphere and weather) can predict how the weather will change in the
hours and days to come.

Each isobar indicates a front, the boundary between air masses that have
different barometric pressures, or atmospheric densities. The barometric
pressure ahead of a front is higher or lower than the pressure behind it, and
as a ftont moves through an area, the weather begins to change.

If you look carefully at an isobar, you can learn a lot about the front
it represents:

1. Blue indicates a cold front with cool or cold

air moving in the direction of the triangles.

2. Red shows a warm front—^warm or hot air

moving in the direction of the half-circles.

3. If a cold front or a warm front stops moving,
it becomes a stationary front. A weather map shows a stationary front
with half-circles on one side of an isobar and triangles on the other.

On a weather map, you may also see pressure readings (expressed in
millibars) and the letters H (for high pressure) and L (for low pressure).



CLOUDS

Moisture rising into the air can form droplets and ice crystals that build
into clouds. Clouds take three basic shapes. Meteorologists give each shape
a Latin name:

■ Streak clouds—Cirrus

■ Layer clouds—Stratus

■ Heap clouds—Cumulus

Nimbus describes any cloud from which precipitation might fall. A
nimbostratus cloud, for example, is a layered cloud that could produce rain.

Cirrus

StraAis

Cumulus
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CLOUD FORMATIONS

32,800 feet

Cirrocumulus

Cirrostratus

19,700 feet

&> Altocumulus

Alfostrafus

Cumulonimous

6,600 feet

Sfratocumu/us

Sfrahjs

Cumulus

Nimbostratus

USING CLOUDS TO PREDICT WEATHER

The first sign of an approaching storm mighr be the appearance in a clear
sky of high, feathery cirrus (streak) clouds. Over several hours or days, they
will thicken and lower until the sun is hidden by a thin cirrostratus veil. A
gray curtain of altostratus clouds comes next, followed by a moist blanket of
dark stratus clouds rolling close to Earth. Finally, nimbostratus clouds, black
and threatening, bring rain.



There is no completely safe spot outdoors during a lightning storm. Seek shelter
indoors, even if inside a vehicle.

Not all clouds signal bad weather.
Cirrus clouds not attached to one

another are a sign that the weather will
stay fair for a while. A "mackerel sky"
formed by cirrocumulus clouds that
look like fish scales usually promises fair
weather but might also bring unsettled
conditions with brief showers.

Scout patrols eager to hike dry trails welcome the sight of white, fluffy
cumulus clouds. On hot days, though, backcountry travelers should keep an eye
on cumulus clouds that are swelling. Take cover if those clouds develop into dark
cumulonimbus thunderheads, a source of violent storms.

LIGHTNING

A bolt of lightning streaking through the sky is one of nature's most dramatic
features. Here's how it happens.

The basic electrical charge of Earth's surface is negative. Six or seven miles
up, the atmosphere carries a positive charge. When the weather is clear, there is
nothing between the ground and the sky to conduct electrons.

When a cumulonimbus cloud billows miles into the sky and becomes a
thunderhead, the positive electrical charge in the top of the cloud can be drawn
down into the cloud and sometimes all the way to Earth's surface in the form
of a lightning holt. Traveling at 31,000 miles per second, lightning can heat a
narrow pathway of air to temperatures higher than 45,000 degrees. The violent
expansion and contraction of the air results in a clap of thunder.

Lightning striking rfie Tooth of
Time at Philmont Scout Ranch
in New Mexico



OTHER WEATHER SIGNS

Through the ages, people have used sayings as a way of sharing weather lore.
The weather sayings below are very old, but you might be surprised how often
they accurately foretell the weather to come.

Fair-Weartier Signs

Expect pleasant weather when you see some of these signs:

< "Red sky at night, sailor's delight." The dust particles
in the dry air produce a glowing red sunset.

"Swallows flying way up high means there's no rain in the sky." Swallows are
birds that catch and eat flying insects. In the high pressure that comes with fair
weather, insects may be carried aloft by air currents.

"If smoke goes high, no rain comes by." Campfire smoke rises straight up when
there is no wind. Still air does not move moisture into an area.

< "When the dew is on the grass, rain will never come
to pass." Dew forms when water vapor in the air
condenses into droplets on cool leaves and grass. This
happens especially during the cool, clear nights that
accompany good weather.

Stormy-Weather Signs

The following signs suggest bad weather is on the way:

"Red sky at morning, sailor take warning." Dry, dusty air moving toward the east
causes the sun to appear reddish as it comes over the horizon. This could mean
that moist air is pushing in from the west, bringing stormy weather with it.

< "Swallows flying near the ground meons a storm
will come around." The low air pressure that pulls
in stormy weather causes insects to fly close to the
ground on heavy, moist wings. Swallows follow.

"If smoke hangs low, watch out for a blow." Low air pressure also can prevent
campfire smoke from rising very high.

"When grass is dry at morning light, look for rain before the night." On a cloudy
night, grass might not cool enough for dew to form.

"Mackerel scales and mares' tails make lofty ships carry low sails." The "scales"
and "tails" refer to cirrus cloud formations that warn of changing weather.



Be Prepared for Hazardous Weather
The BSA offers online Hazardous Weather training and requires that at least one
adult leader on all outdoor activities be current in it. 1

TORNADOES

Conditions that can form cumulonimbus clouds

capable of producing lightning can also cause tornadoes.
Usually occurring in the middle part of the United States,
tornadoes can take shape when cold, dry air moving in
one direction collides with warm, moist air going another
way. Differences in the direction, speed, and temperature

of the two air masses can cause a rotating weather system to form, which might
develop into the rapidly spinning funnel cloud of a tornado.

Warning signs of a tornado include very dark clouds that sometimes have
a greenish tint, heavy rain, hail, and a roaring sound. Meteorologists tracking
storms broadcast warnings with information telling people in the path of a storm
when to take shelter.

HURRICANES

Hurricanes develop out of deep low-pressure areas over warm ocean water.
Under certain conditions, moisture rising into the sky generates energy that can
cause a spinning storm to build into a hurricane. It may be hundreds of miles
across and have winds of well over 100 miles per hour. Hurricanes that come
ashore are extremely dangerous and can do tremendous damage. Fortunately,
they can be predicted and tracked long before they come ashore, giving people
time to act. People in the path of a hurricane should follow the guidance of local
and state officials to protect themselves.

STARS AND CONSTEll ATION.S

One of the pleasures of camping is looking into
the night sky. Away from the glow of a city, you can
see thousands of stars. At first, they might seem to
be a random scattering of brilliant points of light.
Look more carefully, though, and you will notice
that some stars are brighter than others. Night after
night, they appear at almost the same places in the
sky. There is an order to their location. By learning
about that order, you will have a powerful skill for
finding directions at night.
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A star chart is a map of the heavens. The revolution of Earth around the
sun allows us to see different parts of the sky during different seasons of the
year. The summer sky overhead at 10 p.m. looks much different from the sky
at the same hour in the middle of the winter. Choose a star chart that is set for
the month that you want to use it, or use a planisphere, which you can adjust
to show the night sky for any date and time. (Be sure to select a planisphere
that corresponds with the latitude of your area.) Another option is to use an
astronomy app on a mobile device; with these apps, you can hold your mobile
device overhead to see a labeled map of the night sky, including stars, planets,
and even satellites.

For thousands of years, people watching the night sky have grouped stars
together into pictures, or constellations. The custom might date back to times
when ancient shepherds spent their nights imder the open sky. They may have
imagined that the patterns of stars suggested the
shapes of kings and queens, warriors, maidens,
animals, and monsters. Many of these
constellations still bear those ancient names.

Look to the south during clear winter
evenings and you'll see the constellation
Orion, or the Hunter, spreading across
the sky. The stars form the shape of a
hunter. Three stars close together are his
belt, and a string of fainter stars is the
scabbard (sheath) of his sword. A giant
red star known as Betelgeuse is at one of
Orion's shoulders, while Bellatrix marks his

other shoulder. The blue-white star Rigel, one of
the brightest in the sky, marks one of Orion's legs. circumpolar star chart
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SCIENCE AND SCOUTING

Learning about nature in Scouting will help you become a good steward of
the environment. It could also help you discover a career. Many Scouts have
gone on to distinguished careers in science, technology, engineering, and math
(STEM for short).

Paul Siple, the polar explorer who co-developed the wind-chill factor, was a
Scout—so were several men who won Nobel Prizes in chemistry and physics,
10 of the 12 men who walked on the moon, and countless other astronauts,

explorers, and scientists.

Besides nature-related merit badges. Scouting offers many other STEM-
related merit badges and other awards. The Awards and Advancement chapter
has more information.




