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Requirements
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1. 'Explain the meaning of “animal,” “invertebrate,” “vertebrate,
and “mammal.” Name three characteristics that distinguish
mammals from all other animals.

2. Explain how the animal kingdom is classified. Explain
where mammals fit in the classification of animals.
Classify three mammals: from phylum through species.

3. Do ONE of the following:

a.- Spend three hours in'each of two different-kinds of
natural habitats or at different elevations: List the
different mammal species and individual members
that you identified by sight or sign. Tell why all
mammals do not live in the same kind of habitat.

b."Spend three hours on each of five days on at least
a 25-acre area (about the size of 31/2 football fields):
List the mammal species you identified by sight
or sign.

¢ From'study and reading, write a simple life history
of ‘one nongame mamimal that lives in your area. Tell
how this mammal lived before its habitat was affected
in‘any way by humans. Tell how it reproduces, what it
eats, and its natural habitat. Describe its dependency
upon plants and other animals (including humansj;
and how they depend upon-it. Tell how it is helpful
or harmful to humankind.
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4. Do ONE of the foliowing:

4.

]

Under the guidance of a nature center or natural history
museum, make two study sking of rats or mice. Tell the
uses of study skins and mounted specimens respectively.

Take good pictures of two kinds of mammals in the
wild. Record the date(s), time of day, weather condi-
tions, approximate distance from the animal, habitat
conditions, and any other factors you feel may have
influenced the animal’s activity and behavior.

Write a life history of a native game mammal that
lives in your area, covering the points outlined in
reguirement 3¢. List sources for this information.

.“Make and bait a tracking pit. Report what mammals

and other animals came 1o the bait,

Visit a natural history museum. Report on how speci-
mens are prepared and cataloged. Explain the purposes
of museums.

Write a report of 500 words on 3 book about'a
mammal species.

‘Trace two possible food chains of carpivorous mammals
from soil through four stages to the mammal.

5. Working with your ¢ounselor, select and carry out
one project that will influence the numbers of one or
more mammals.

MAMMAL STUDY
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WHAT IS A MaMMALY

What Is a Mammal?

When you hear the word “animal,” chances are that you think.
of a dog, a cat, a bear, or a squirrel.’And you're right, of course.
Sometimes, though, the word “animal” is used in its scien-
tific meaning. To a scientist, the word covers a much broader
field. It includes insects; birds, fish, amphibians, reptiles, shell-
fish; worms, and many other living things. In fact, it includes
everything that can move on its own power and a few creatures
that can’t. The sponge, for example, spends its whole adult life
attached to the bottom of the ¢cean, but it'is an animal:

Why? Because it does not manufacture its.own food. Light
in combination with chlorophyll, the substance that gives grass
and other vegetation the green color, enables plants to make
sugars from water-and carbon dioxide. Animals cannot do this.

But when we get-down to the simplest
living organisms, even scientists can't-always
agree on whether they are plants or animals.
We can say that:

o Most animals move on their own;
plants.cannot.

» Al green plants make their food;
animals cannot.

e Most plants have cellulose cell walls;
animals do not.

Cottontail rabbit
MAMMAL STUDY 7



WHAT IS A MARKMALY

All vertebrates have some kind of backbone; invertebrates-do
not. Vertebrates like the shark and ray have a cartilaginous
backbone with a central rod called the notochord. In the higher
vertebrates; the backbone is ' made up of segmented bones
called vertebrae. These vertebrates iniclude fishes, amphibians,
reptiles; birds, and mammals.

A sharic’s backbone is made up of cartilage; sharks are vertebrate animals that fack
true bones found in other fish, amphibians, reptiles, birds, and mammals.

So how does a scientist decide what a mammal is? The
first question a scientist asks is::Does the animal nurse:its
young? If it does, it is'a mammal. No other ariimal can produce
milk for its young.

8 MAMMAL STUDY



WHAT IS A MAMMALY

Another gquestion is: Does it have hair? it does, itisa
mammal. Some insects have growths that look like hair, but
only mammals have true hair Some mammals have very
little. Rhinoceroses, hippopotamuses, elephants, and whales
are in this category. But if it does have real hair, it has to be
a mammal

Chestahs
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WHA

VIS A MAMMALY

Another important difference between mammals and
other animals is the brain. H you could give an 1Q test to
every species-of animal; all mammals would score in the
high range and all other animals would score low {with the
exception of birds}. There would be big variations among
the mammials, of course. Humans would be at the head of
the class, while the platypus and opossum would be far, far
in the rear: Their brain development has made mammals the
dominant kind of aninal in the world. They are not the most
numerous; in fact; mammals make up less than one-half of
1 percent of all species of animals.

Mammals have certain bodily structures that othet animals
do not have, Thev have fewer bones in the skull than other
vertebrates, They are the only vertebrates with a single bone
{dentary} on each side of the lower jaw. The dentary bones are
the only ones it which the teeth of the mammal aré anchored.
in addition, mammals are the only vertebrates with thrée bones
or ossicles that fransmit sound waves from the sar drum o the
inner ear sensory cells: Their teeth are different (heterodont)
and ysually rather specialized. They have a diaphragm that
separates the chest from the abdomen. And nearly all mammals
have seven veriebrae in the neck:

A mammal may weigh as Hitle as Y12 ounce, as do
some shrews; or as much as 150 fons; like the blue whale.

It may spring, waddle, swim, or even flv. But i # has milk
for its young, has hair of some kind—even quills like the
porcupine—is relatively intelligent, and has warm blood,
then it'is a mammall

%3{;&%}%&%5 are ﬁ%&f;ﬁ-%} : This is §m§}{}r§a;§§i
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Ancestral Protozoa—The Animal Kingdom

Amphibians
Fishes

Lower
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Classifying Mammals

A million or more different kinds of animals are now alive. The
scientist needs to have an orderly way to identify animals by
name. The system of classification was developed 1o separate
animals by their differences and groups them according to the
ways they are alike.

MAMMAL STUDY

CLASSIFYING MAMMALS

13



CLASSIFYING MAMMALS

them.) The f
animal its scie
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CLASSIFYING MAMMALS
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CLASSIFYING MAMMALS
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Classifying Mammals You See

While it may sound confusing, the classification procedure
will become more easy with practice. When you begin study-
ing mammals, you will need a field guide to help you with
the Latin names for genera and species.

Suppose you see a squirrel in the park and decide to
classify-it. You can quickly take the first two steps because
you already know that it.is.a mammal: Therefore, it must
be in the Phylum Chordata and the Class Mammalia. If you
could examine its teeth {but do not try to do that}, you would
find that as a rodent it has only two incisors (gnawing teeth)
above and two below.

Most rodents have four toes on each front foot and five
toes-on each hind foot. If the squirrel has these; it is a member
of the Order Rodentia. Consulting your field guide will lead
you to discover that it belongs to the Family Sciuridae, which
includes squirrels as well as woodchucks, chipmunks, and
prairie dogs.

MAMMAL sTUDY



CLASSIFYING MAMMALS

Rock squirrel

As the squirrel scampers up a tree, you note thatitisa
pretty good size and that its color is mixed gray and a yellow-
ish-brown. The tail is big and bushy-and tipped with white. Its
underbelly is whitish:

If you live east of the Mississippi River, you can be pretty
sure that what you see is an Eastern gray squirrel: Its scientific
name is Sciurus-carolinensis. 1f you live in the West and see
a squirrel that is a little grayer, it is a Western gray squirre]
(Sciurus griseus). Note that while the genus (Sciurus) is the
same for both; the species is not.

MAMMAL STUDY 17
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Where Mammals Live

1f vou want to spot a black bear, you would not go looking
for it in the desert. And if you hope 1o see tree squirrels; vou
would not begin vour search on the tréeless Great Plains. You
know that vou have 1o go where these animals Bve
Every animal neéds a food gipply, shelter, water, and Hy-
Ing space. B makes its home where (hese niceds are met. Such
an zrea iscatled the hahitat. A héaver, for exampie, néeds 3
watercowirse inorder I canry out He lifs functions. Hineeds 3
iy of deciduons trees, preferably aspens, coltonwoods of
5. that can bBe nsed Ior fond And so i you want o ook
for beaver, vou must look along streams bordered with hards
wond rees. You will nor 8nd 3 beaver very far from walsr
Onthe other hand, the longaron 3t which lives i
comne within nles of 3 walercoune,
And i may never drink waler
I produces is water supply directly

from the food ¥ eals

The digestion of food resulls
in the production of what is Known
as metabolic water. All animals
produce metabolic water from the
protein; fats, and sugars they. digest.
The kangaroo rat has biological
adaptations that allow for smaller
feces, and exhaled air Thus the
digestionof food resulisin g
net gain of water that redudss
or emoves the need fo drink,
But Bke ooy other animal, i needs

Animai needs for Hife
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iﬁ*ﬁ*‘% where humans have changed the face of
nature; mammals are likely to thrive—in ¢ty
varks, streets, backyards, cemeteries, even
barren playgrotunds.

But in nature; mammals will be found in 'one
or more of the cony éﬁ%ﬁi‘%{;i iz%’é:g 5. %ﬁ&;‘% like

T Carfivors, ;‘i%%%?;; 3

e
SIEE

or %%%g??‘ that a tree can provide. ;’»‘;x* 3 §§§§§$
may live underground, and sometimes their water §§§§§;
scarce. Some of the resident E‘EE&EEE&&?&, mie the elk and éss?,
feed mainly on grasses and other plants, and some predatory
mammals, like wolves, may feed off of other animals.

20 sasmaa: STUDY



WHERE MAMMALS LIVE

Vole

EasternWoodlands

This geographic term-is commonly used
to describe the eastern half of the United
States.-Just as its name implies; the

area typically is greatly populated with
trees, wildflowers, and shrubs that can
be used resourcefully by the mammals
that live there. The four seasons in this
climate are moderate, so the animals
need not be extremely adaptive: Some of
the mammals you will find in this-region
inchude black bears and bobcats.

Mouse

Black bear cub

Jackrabbit

Weasel

MAMMAL STUDY 21



WHERE - MAMMALS LIVE

Woodchuck

Streams, Lakes, and Marshes

Wetlands provide prime real estate for mammals like
moose and beavers, who get their food supply from

the products of the nutrient-rich waters. The mammals
here can be dependent on other forms of life that thrive
in'wet areas, like the bat, which feeds off the many
maosquitoes, flies; and beetles that make their homes
near water.

22 MAMMAL STUDY



Westem Pine Forest

The mammals that inhabil the pine forest 7egions of the weslern
Uinited States are much the same as those of the sastern wood-
iands. The forest areas receive adequate rainfall to provide 3%
animals with needed nourishment, and the vegetation tends fo
be lush and green.

Sighting Mammals

Mo doubt vou have seen wild mammals in nature, even Hyou
Hvein ?;ﬁ hieart of a largs city. Squirrels abound In most parks,
}§§ you may §§i§§ ses i§§§§§§§ ahbits and perhans & éé or

§§§ o %E%é% §*§}; mam-
% %%g s:z%é %{?ﬁ of %%g?
e g’ shy And z large
;;{%*iﬁ%ééé—ﬁ‘ui i §§%‘% stavin
their dens or burrows during
the day and venture out for
food at night.

For these reasons. spotting
%%%é‘éé:‘éi is §§§ easy. Eé‘gf
is %i%% 1) ‘;ss ?{igzé inwhat
hiabizal, that is, on the border
between 2 Beld and'a wooded
arez o the border belfwess
wiods and swamp

m

b W




Naturally, the
less noise you
maks the mors

feslyyouare o

s

spot aremals,
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Reading Mammal Signs

Regardiess of whether vou have good luck at spotling mam-
mals, you should §$§f§% to recognize the signs, or evidence, of
mammals. The most common signs are tracks, but you can
also-find droppings and signs of feeding, scratchings, gnawings,
rubbings; and game irails. You can also find animal homes—
nests, burrows; and dens:

When you learn how to look for them, you should have
no trouble in turning up mammal signs on any hike

Tracks

Animal packs are quiis sasy o
find i any habilat where thers 8
md, soft eanth, or dust As s vuie
%sé: géééas §§§ %éf&%%?ﬁi
gg{% E&% ;’%:ﬁ not g{g}i Ske anyihing
vanir *Es%é sndebecause B lg
: ?&’%’E‘% the ground %
track. The zame §§§§§s g:g:; may look difforent In the snow
and in dust. The “perfect track” may not appear very ofien.
in addition; you must remember that not every track you see
was made by a mammal. Reptiles, birds, and amphibians make
tracks; too:

marmot burrows as th
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g the Iakeshore.

alon

try a little

ill be able to

i3

identify a few tracks

With pract

As soon as you can

learn a

ice, you w

detective work.

ppings

Pro

Tiﬁey take many forms
igs and small branches, shells of acorns or

Feeding Signs

i3

P

Gnawed bark o

in the area.
, nipp

are in

{ree

ed tw

fur or feathers, skeletons or carcasses,

s of

i

b

other nuts,

tk of a beaver

Knawing woi
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Dens, Nests, and Burrows

Mammals have a wide variety of homes—or no home at all.
Many of the hoofed animals, such as the deer, have no per-
manent shelter, The white-tailed deer, for example, wanders
around its home range of about one to two square miles.

But most mammals do have some kind of a home—in
the earth, in a shallow nest on the surface, in a cave, in a
rock crevice, or in a hollow tree.

Some mammal homes are easy to spot and identify. You
can’t miss a beaver lodge or a muskrat house because of their
distinctive construction.

Burrows are harder to identify because many mammals
are burrowers. Generally the size, location, and shape will
give you a clue. Woodchuck burrows are often found in open
fields and, if you look carefully, you will find two holes, one
with a mound of dirt nearby and the other without a mound.

WHERE MAMMALS LIVE

Beavers cut down
entire trees near
their water dens,
then cut them into
shorter lengths
and store the
branches on the
stream bottom.
During the winter
their food supply
must be close

at hand.

MAMMAL STUDY 29



WHERE MAMMALS LIVE

A red fox burrow resembles a woodchuck’s but the tunnel
is bigger and the location is less likely to be near buildings or
roads used by people. But if it is in an appealing place, a fox
may take over and enlarge a woodchuck’s burrow. Skunks or
rabbits may also live in abandoned woodchuck burrows.

Bears use caves, hollow logs, undercut banks, and uproot-
ed trees for their dens. In the high-mountain country of the
western United States, cougars use caves or rock crevices for
shelter. Bats are most at home in caves.

Prairie dog burrows look like miniature volcano craters.

The mound around the entrance is used as a fook-

out post and also keeps surface water from running

down the hole. Coyotes, ground squirrels, chipmunks,

some mice, gophers, and moles also make the;r

homes underground.

Another mammal that gives clear evrdence of its

presence is the woodrat. This tiny rodent is the king

of thieves among mammals, and its big nest of leaves,

twigs, and debris may look like a junkyard. The wood-
~.rat brings home everythin finds and is espec;ai}y

e mirror and bits of meta!

Woodrat

30 MAMMAL STUDY



WHERE MAMMALS LIVE

GameTrails

Game trails are like wildlife highways. Animals may share a
single pathway through the woods, across a meadow, or up a
hillside; and use that trail for many years. Look for evidence
of animal tracks; droppings, and hair on any well-used path-
way through the brush. Find-a secluded spot a little bit off the
trail to observe the mammals that pass through. Be careful
not to get too close to- the trail so-as not to spook the animals
that use it.

Other Signs

Evidence of mammals also may be found in signs of rubbings,
griawing, and scratching.- Buck deer, for example, ub the “vel-
vet” from their newly grown antlers in the spring by scraping
the antlers against a sapling. Look for scarred or smoothed
bark on young trees.

Bears will tear off the outer bark of evergreen trees to eat
the inner bark, and you may find the vertical rips made by a
bear’s teeth. You also may:find their claw marks and hairs on
trees they have climbed.

Ini the Western states; high in the mountains, you might
come upon a small haystack near a fallen tree or a rock: It'is
the winter food supply of the pika, which looks like a small
guinea pig. The haystack is made up of various plants that
the-animal gathers in mountain meadows.

Mariy other animals leave distinctive signs of their
presence. One we have not-mentioned so far is the most
distinctive of all. Here is a hint—it is an odor. Give up? The
skunk; of course.

Studying Habitats

Requirement 3 has three options. Requirements 3a and 3b are
quite sirnilar, the major difference being that for 3a you must
study two habitats. For 3b the 25-acre area may cover only one
habitat or several. (The third option, 3¢, is on the life history
of a mammal.)

1f you choose to do 3a or 3b, your choice might be decided
by the kinds of natural habitats that you can go to easily. In the
city, for example, there might be a large park nearby that, if it
has no stream or pond, might'have only one animal habitat.
That wotld be a good site for requirement 3b, but not for 3a.

MAMMAL STUDY 3



WHERE MAMMALS LIVE

On - the other hand; the two or more habitats needed
to complete requirement 3a may cover small areas. A short
stretch of country roadside might be one habitat and an acre
or two of marsh might be another.

It makes sense that the larger the area of habitat you
cover, the more mammals you are likely to see. However, that
is ot necessarily true.

The number of various mammals that an area of land or
water will support with food, water, shelter, and living space-is
called the carrying capacity. It is like a water -bucket. You can
fill it only to its-capacity; after that limit is reached, the bucket
overflows: So does the land.

Biologists have found that releasing cottontails in a habitat
is niot likely to raise the rabbit population for long. The reason
is that it is very likely that nature has already given that
particular habitat all the rabbits that can possibly find food and
shelter there. And so, when well-meaning persons put'in more
rabbits, the rabbits become an “overflow.” The land simply
will not support them. The result is that the excess rabbits
must either leave or die. This often happens when the seasons
change. For example, the population of a woodland area will
fluctuate as summer changes to winter, when the food supply
is much less available.

Snowshoe hare
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WHERE MAMMALS LIVE
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Study Skins

Study skins are the natural skins of mammals or birds that are
preserved for scientific study. The purpose is to show the ani-
mal in a compact, easily stored form. Study skins are used by
scientists and researchers in museums.

Mounted specimens are similarly preserved, but they
are shown as closely as possible to the way they appeared in
nature. A wall-mounted deer’s head and base-mounted bird
are exampiles of mounted specimens. They are essentially
trophies and are not made for their scientific value other than
in museum habitat cases.

Getting Your Specimens

Before vou stari 1o prepare your study skin, make sure you
have rubber gloves and a mask that covers your nose and
mouth, such as a painter’s mask. The gloves will help prevent
contamination of vour skin from organisms carried on the skin
and in the blood of the mammal. The mask is worn to help
you avoid breathing any disease particles that might be on the
animal’s fur or in its dander. Keep the gloves and mask on for
as tong as vou are handling the animal and until the work area
is properly cleaned.

The work area should be well-ventilated and large enough
that you are not cramped. Prepare the area by covering a table
with a large plastic trash bag, then a thick piece of cardboard,
then a thick laver of newspaper. When you are finished work-
ing, place all of the newspaper and cardboard into the plastic
bag for disposal and thoroughly clean the tabletop and floor
around your work area with a strong household cleaner.

thanize the mc

However, do not
trap and use

deer mice or
white-footed mice
to prepare for

the study skin.
Avoid contact
with these rodents
and their urine
and droppings.
They may carry
hantavirus, which
could develop

into Hantavirus
Pulmonary
Syndrome, which
can be transferred
to humans and
could resultina

fatal lung disease.
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STUDY SKINS

As requirement 4a suggests, your best bet would

be to trap a mouse using a mousetrap. Their small
size makes them sasy to prepare for study skins,
and most are not protected by law. Once you

have caught your mouse, fé€£§§¥§~tﬁ§ dead mouse
{while wearing rubber gloves and a

from the trap and begin your preparation.

¥ for some reason mice cannot be oblained, check with
a local conservation office. A representative there may be
able to furnish a specimen that you can use. Remember that
faws govern the trapping and killing of certain mammals.
If you are in doubt about what mammals may be taken,
ask the conservation officer.

Skinning Your Specimen

The first step in creating a study skin s o
skin the animal Proceed as follows:

Step 1—Place the animal on s back. Using
a sharp knife, make a cut from the base of the
neck o the vent at the animal’s rear. Cut just
deep enough to sever the skin.

Step 2—Using the thumbs and forefingers,
pull the skin away from the body all around
to the back. Loosen the skin as much as you
can around the thighs.

Step 3—To free the skin around the rear legs,
bend the animal’s knee sharply upward. You
should then be able to slip the skin over the
knee joint and work it free of the rest of the leg.
Cut the leg off at the “ankle” and leave the foot
in the skin.

36 MAMMAL STUDY



Step 4— Using your fingers, strip the skin
off the tail.

Step 5—Carefully sirip the skin down-
ward, as if pulling off a glove, until it is
stopped by the animal’s front legs. Free the
front legs by bending them as vou did the
back legs. Cut the leg off at the “wrist” and
leave the paw in the skin.

Step 6—Again using your fingers, begin
peeling the skin over the skull. Use vour
knife carefully around the ear opening,
cutting as close to the skull as vou can to
free the skin. Continue using your knife
carefully in the area of the eves, removing
the eveballs but not the eyelids. Take care
around the nose to cut close to the bone.
Cut the lips at the gum line.

Step 7—Dispose of the carcass except the
skull. Sever that and keep it. It will be part
of the study skin specimen.

Preserving the Skin

To keep the skin from deteriorating and
being damaged by insects, it must be thor-
oughly cleaned and a preservative applied.
Proceed as follows:

Step 1—Using a scraper or knife,

carefuily clean all bits of flesh, fat, and car-
tilage sticking to the inside of the skin. Take
particular care not to cut through thin skin
on ears, nose, and lips.

Step 2—1 the fur side of the skin is disty,
wash #t with a weak solution of ammonia
in cold water.

Step 3—Use borax, a while, crystaliine
salt that vou can get at a supermarket, as a
preservative. Rub the borax thoroughly into
the inner side of the skin. Cover all paris.

STUDY SKINS
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Stuffing the Skin

For stuffing a small animal, a single
wire running from head to tail is
enough for support. The body and
head are then packed loosely with
cotion and the incision sewed up.
Proceed as follows:

Step 1—Cut a piece of wire about 2
inches longer than the animal's length
from nose to the tip of the tail. Bend
the head end into a tight loop; insert
the wire into the skin, taking care not
to push it through the skin of the tail.

Step 2—Loosely pack soft cotton bat-
ting into the legs and then fill the head
and body cavities.

Step 3—Use a needle and thread to
stitch up the incision. Close the skin’s
mouth and put a couple of stitches in it
to keep it closed.

Step 4— Use your fingers to shape

the body as naturally as you can. The
animals should be shown in a straight,
belly-down position. The legs should
be extended to front and back.

Step 5—Pin the skin to a board umtil it
is completely dry.

38
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Preparing the Skull

A study skin should always have the animal’s skull with it. It
is a good idea to attach the skull so that there is no doubt it
belongs with the specimen. Prepare it as {ollows:

Step 1—The skull must be thoroughly cleaned of all head tis-
sue, including the skin, eyeballs, and tongue. Remove the brain
tissue by inserting a stick and slushing out the contents from
the skull. This will be easier if you put the skull in boiling
water for a few minutes and then scrape it.

Step 2— When the skull is completely clean, boil it again with
a little laundry detergent, then soak a short while in diluted
chlorine bleach or hydrogen peroxide.

Identifying Your Specimen

To have scientific value, every study skin must be tagged and
labeled. Identify the species and give its sex, the date you
caught it, its length, its weight if you know it, where you
caught it, and your name. Tie the tag with this information to
a rear foot.

 While most museums ¢
_beetle larvae to cle

_ a more practical met
_and bleaching.

MAMMAL STUDY
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Your local zoo will provide plenty of opportunities to photograph a wide variety of
mammals in a short period of time. A zoo makes a good alternative if you don't live
near an area where mammals can easily and safely be observed in the wild.



PHOTOGRAPHING MAMMALS

Photographing
Mammals

If you are a photography fan, you will have a lot of fun with ——————
this requirement. But if you have never done any camera work
or only the simplest kind, it may be a challenge. Few wild animals

Wild animals will rarely come up and pose for a family

. will permit you to
portrait, and very few will hold still for “just one more.” But P ¥

you do not need a lot of expensive equipment to take good get close enough

pictures of wild mammals. _ to take the kind
You should, however, have a good basic camera—not

necessarily a fancy, expensive one, but one with a telephoto of snapshots

lens or portrait attachment, synchronized flash, and a shutter that you get of
speed of at least 1/100th of a second. Without them you will
not be able to get clear, sharp wildlife pictures—unless you
have patience and good luck!

your family.

Many of today's larger zoos have exhibits based on the natural
habitats of animals. This makes it easier to observe animals in
a setting similar to what would be found in nature.
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PHOTOGRAPHING MAMMALS

Methods of Photographing Wild Mammals

Wildlife photographers use three methods—stalking,
concealment in a blind, and “trapping,” a method in
which the animal takes its own picture.

89 patiem:? Huntmg" amera is a‘re ;
_itis not a sport for

pat:enae for stalking aﬂd waztmg. .
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If you plan to use
flash, you had
better set up the
reflectors a day
or two ahead of
time to let the
animals get
accustomed to
them and lose
their fear of these

shiny objects.

Stalking

As a Scout you have learned something about stalking.

If you are skillful at it, this method will sometimes get
you close enough to large mammals like deer and elk to
take their picture. If you have a telephoto lens, you should
be able to get a satisfactory shot at 100 to 150 feet.

Here are some stalking tips:

* Have all adjustments made on your camera—the light
reading, exposure time, and the distance you hope to be
from the animal when you shoot.

® Many mammals have rather poor vision but keen hearing
and sense of smell. Each time it looks up, “freeze”—and
stay frozen until it looks away. Avoid all sudden movements
and unnecessary sounds.

¢ Shoot when you have reached the distance you have previ-
ously calculated as the right one. Another five steps, and you
may be watching the south end of a northbound animal.

Concealment

Anything that you can use to conceal yourself can be used

as a blind. A tent, a hollow tree, or a cave may serve well.

All you need is something that will keep you from being seen

and leave a hole for you to look out and for your camera lens.
The site for a blind might be a regular mammal feeding

station or water hole. Set up your blind downwind from the

spot where you expect the animals to come. If possible, place

44 MAMMAL STUDY



i
&
g s
o
i
o
z g
% i %a ;§
B4 = @,
o bt ph o
% ik
g zm e S
“wm i -
y é%w, ,% §f mm}.
% i a3 N
i 2 ol % ‘%,‘ a
1 o m& & H
b s st g
it ol .&m o
B o R w 4
il
(4]
mm W ]
bk
R gy ]
g g Wg
& & G 8w
R ~ £
k= ” W&x z .
b
ot Re,
b I
£ B - 8

45

BIANBIAL STUDY



o

it

o
b
=
,,%

e

Ul



Another method that you can use to photo-trap a mammal
in the field is to use a trail camera. The camera operates using
a built-in sensor that detects heat and movement. When the
camera senses activity, it automatically “wakes up” and
records a digital image of whatever is standing in front of the
lens to a flash memory card. The cards are inexpensive to buy
and can be used over and over again. The images can then be
downloaded to your home computer for viewing.

There are many game camera manufacturers today that
offer user-friendly cameras of varying quality and price ranges,
from as low as $60. A game camera will be the most successful
at capturing images of wildlife when placed at an appropriate
location. This could be a feeding station, fence, or creek
crossing, along a beaten trail, or adjacent to an active scrape
or rub.

Moose
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Making a Tracking Pit

iz 2 small ares of ground prepared so tha
wilishowupwell B %g baited o aitract animals
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%é%z?% a §§{§§§ pit is an especially i@ﬁ proiect for
Scout camp because you can set up vour tracking pit some
evening near your iﬁgg%gs Then, without bothering anybody
in camp or having them bother you, you can get up early in
the morning and check your tracking pit. It is a good idea to
put the pit in an out-of-the-way place even though you are
checking it early.

o make a pit, loosen the soil in a 4-by-8-foot area of bare
ground. Make it soft enough so that you sink in an Inch or two
when vou walk on i

§§§ the hait coniainer, use a coffes can. Punch a few
%‘%é an inch from the top. Pot scraps of meat or
andput the plastic id on. How burvithecanin
: *%égg pit to about 2 inches from #is top.
it gmooth, so that the animal that

apima
including
probably
some left by
éézés, Use a
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Tracking pit

(ftentimes at
Scout camp,
there will be

special kes
organized satly
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gnd, unisss you
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pigce, Emavhe
nadvertently
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before selecting
vour site. Find
barren ground
for vour racking
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The Food Chains
of Mammals

o

All mammals depend on plants for life. The way the largest
mammal is linked to the soil through other small animals is
called a food chain. The chain starts in the soil. There plants
begin to sprout, drawing on the energy of the sun to combine
carbon dioxide, water, and minerals from the soil to make
their own food. And the plants become food for many kinds
of animals, from the tinfest insect to the large deer.

Among the plants growing here is succulent clover, a
favorite of some insects and mammals. The clover blossoms
are visited by a butterfly, and as it lands it suddenly is seized
by a shrew, the smallest mammal in America and one of the
hungriest. The shrew makes short work of the butterily and
goes on the prow! again for something 10 satisfy s huge
appetite. But the shrew is careless, and suddenly i is pounced
upon by a weasel, which guickly kilis the tiny predator

is is an example of 2 food chain: from soil to plant
e death of the weasel, whose romains decay and
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The Importance of the Soil

fertile, ¥ will produce 3 Sour
will suppor! 2 vigorous
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animals as crustaceans, insects,
fish, and of mammals such as otters
and raccoons, which depend in pari on
Terrestrial food chain water life for their food.

This very close connection between the soil, the plants,
and all animal life is part of the web of nature. Each strand of
the web depends on the other strands. The soil nurtures the
plants. As they die and decay, the plants enrich the soil. The
animals must have the plants to live. And when the animals die,
their bodies decompose and help to make the soil more fertile.

The Pyramid of Numbers

Sometimes biologists picture this life community supported
by the land as a “pyramid of numbers.” The smallest animals
are at the bottom. There are lots of them, and they live, for
the most part, directly on vesetation. In the el

this pyramid are animals larger in size ar
Some of them will feed on lesser creatures in th below,
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As we go up the pyramid, the number
of animals gets smaller, and they get larger
§§ size. On §§§ of the whole heap is a large
sh-pater, such as the cougs sggi coy! ote,
on th s andmal %\ﬁ}%é ggg g}%

W
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o,

i %%’i, of
a §&x§? of scales. %sas%;a
however, the vegetable-
eaters will not get so

abundant that they
a
&

[
e

o
23
i

ey wipe out the creatures §§§ support them.
When animals éé«g foxes, raccoons, coyotes, and wolves get
too plentiful, there is likely to be disease or other factors that

kil a lot of them off Animals are aiways most healthy and

?%%.éi?'g %ﬁi‘?‘%”é ’i%é?%:%%%%%{%%

many small §§§§§%§§§§ §§§§§§§§ sgé ?%%%g %}é %%%3 ar
kinds that live on them. .

s sty 53



i
S

e

i




Reporting on Mammals

If 'you live in ornear a city that has a natural history museum,
you will not want to miss a chance to visit'it; even if you do
not do this optional requirement. Not only will the exhibits of
mounted mammals and study skins be very interesting to you,
but you will have a chance to see how they are prepared.

What You Will See in a Museum

Make arrangements beforehand by phoning. Your counselor
may be able to help you arrange an appointment. Tell the
museum authorities that you are a Scout working on the
Mammal Study merit badge and that you would like to
observe how specimens are prepared.

Several fascinating methods are used to prepare specimens:
For example, beetle larvae are sometimes used to clean off bits
of flesh from animal skeletons.

Many museums now freeze-dry whole animals to preserve
them for display. The animal is first put into a natural pose
and then frozen into that position by pouring liquid nitrogen
over the joints: The liquid nitrogen freezes the joints almost
instantaneously. The entire specimen is then placed in a freezer
When it has frozen solid; it is put'in a vacuum chamber where
it is slowly dried out. This process gives the museum ‘a speci-
men that resembles: the live animal as closely as possible. It is
s0 natural that fleas on the mainmal are preserved with it, just
as they were in life.

Cataloging Specimens

Not all the mammal specimens a museum has dre on display
all the time. Many are filed away in drawers, cabinets, or other
containers. Because it would be very easy for a museum to
lose track of all its specimens, a récord of each one is kept in
a central file.

RETORTING ON MAMMALS

Older methods

of preserving
mammals include
taxidermy; which
involves mounting
the skin over a
built-up model of
the animal, wax
impregnation of
the animal’s body,
and study skins,
which were
covered in

requirement 4a;
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A catalog gives the number assigned to each specimen.
It includes information about its species; sex, size, where and
when it was found, and the type of preparation {mounted,
study ‘skin, skull only, etc.}.

Purposes of a Museum

What good is a big collection of all these study skins; mounted
specimens,-and bones? Well, if youlearn anything at all on
your visit to-a museum, it will have served. its main purpose—
education. And that would be teason enough to have natural
history museums.

But such museums serve another purpose—to help:sci-
entists in their work. Musetims- give scientists the chance to
examine and study thousands of mammal specimens—many
times the number they could find and catch by themselves. If
a-zoologist had to trap every single mammal he or she wanted
to study, it would be-difficult to study very many during his or
her lifetime.

A Mammal’s Life History

Requirements 4c and 3c call for you to ive a life history of a mammal;

the difference between the two requirements is that one deals with

a game animal—that is, one for which there are hunting or trapping

regulations. You can find out which are game mammals in your state by

checking with a conservation officer or a sporting goods store.

For example, suppose you decide to find out the life story of a

mouse. No matter where you live, you could do it because one or more

of the speciesis in
 every part of America—
including our cities.
Youmay have a

little difficulty actually
seeing mice that come
out at night (nocturnal)
‘and stay in their nests
during the day. But if
you go into fields dur
ing the day and search

Elk {foreground), American bison (background) around grass runways,
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MANAGING MAMMALS : S —

All mammals
need food, water,
shelter, and living
space. Without all
four they cannot
survive. And so,
if you want to
influence their
numbers, you
must adjust the
environment to

their needs.

Managing Mammals

We have seen that the number of mammals a given area
of land or water will support is called its carrying capacity.
To influence that number, we must improve the habitat in
some way.

If, for example, you would like to see more cottontails
around your home, you might plant shrubs for food, and you
might build a brush pile for cover. On the other hand, if you
live in a city and your building is overrun with mice and rats,
you would want to eliminate them. The best way is to clean
up trash piles and keep a tight lid on garbage cans. Here are
a few possible projects.

Porcupine

b8 MAMMAL STUDY
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Bat House*

You will need the following materials:
[ One 2-by-4-foot sheet of 1/2-inch outdoor grade plywood
[} An 8-inch piece of 1-by-2-inch pine
{120 to 30 11/4-inch coated deck or exterior-grade
Phillips screws
[1 One pint of water-based black exterior stain
] One pint of water-based exterior primer
1 One quart of flat, water-based exterior paint or stain
{7 One tube of paintable latex caulk
1 A 1-by-3-by-28-inch board (optional, but recommended)
{7 Black asphalt shingles or galvanized metal (optional)
[ 107 /s-inch roofing nails {optional}

*Bat house plans reprinted with permission of Bat Conservation
International Inc. For more information about bats and bat conservation,
visit http://www.batcon.org.
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To construct the bat house,
follow these steps.

Step 1—Measure and cut the
plywood sheet into three pieces,
measuring 261/2 inches by 2 feet,
161/2 inches by 2 feet, and

265" ! BE 5 S inches by 2 feet.

Step 2—Roughen one side of

the largest piece by cutting hori-
zontal grooves with a sharp object or a saw. Space the
grooves 1/2 inch apart, cutting 1/32 inch to /16 inch deep.

Step 3— Apply two coats of black, water-based stain on
one side of the grooved board and one side of the other
two cut boards. Note: Do not use paint, because it will

fill the grooves in the backboard,
making it unusable.
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Step 4—Measure and cut the
pine strip into one 24-inch piece
and two 20!/4-inch pieces. Apply
a strip of caulk to the pine pieces,
. . then attach them to the
' backboard. Reinforce
with the screws.

Step 5— Apply caulk 4]
to the pine pieces

again, then attach the

[ front board. Reinforce
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the front of the house with screws.

H Step 6—Caulk around all outside joints to
further seal the roosting chamber.

Step 7 {optional}—Attach the 1-by-3-by-28-inch

board to the top of the house as a roof.

i
i

Step 8— Apply primer to the assembled bat house
and follow with two coats of exterior paint or stain.
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Step 9 {optional)—Use roofing nails to attach
shingles or galvanized metal to the roof.
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SOURREL NEST BOX

Squirrel and Raccoon Nest Box

- The types of homes for different species are; of course,

different. Raccoons need a fairly large cavity-in a tree
or hollow log, while squirrels reqifive 3 smaller one'in
placed in a wooded area not too far from water, while a
sauirre! box belongs In an sk of 1t tree woodiand,
Woonden nall kegs with 3 "roof” and anenlisnce
hole would make 3 zood mammal boy Be s o placs
ihe hole on the side for easy sntrance and cut the
entrance hole 8 Butle larger for higoer mammals like
the racroon
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Organizations and Websites

American Society of Mammalogists
P.0. Box 7060

Lawrence, KS 66044

Telephone: 785-843-1234

Website: http://mammialsociety.org

Association of American Zoos
and Aquariums

8403 Colesville Road; Suite 710
Sitver Spring; MD:20910-3314
Telephone: 301:562-0777
Website: htip://www.aza.org

Bat Conservation International
P.0. Box 162603

Austin; TX 78716

Telephone: 512-327-9721
Website: http://www.batcon.org

Conservation and Research Center
National Zoo Information
Washington, DC 20013-7012
Telephone: 202-633-4800

Website: http://www.sl.edu/crc
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700 Broadway

New York, NY 10003
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Website! hittp://www.nwi.org
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Though intended as-an aid to: Boy Scouts, Varsity Scouts, and qualified Venturers-and
Sea Scouts in-meeting merit badge requirements, these pamphlets are of general
interest and are made available by many schools and public libraries. The latést
revision date of each pamphlet-might not correspond with-the copyright date shown
below, because this list is corrected only once a year, in-January. Any number of merit
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over again with the new pamphlet and possibly revised requirements.

Merit Badge Pamphiet ' Year | Merit Badge Pamphiet'  Year | Merit Badge Pamphlet. = Year
American Business 20131 Entrepreneurship 2013 | Photography 2013
American Cultures 2013 1 Environmental Sclence 20081 Pioneering 2013
American Heritage 20137} Family Life 2005} Plant Science 2014
American Labor 2010 § Farm Mechanics 2014} Plumbing 2012
Animal Science 2014 | Fingerprinting 2014 | Pottery 2010
Archaeology 2014 1 Fire Safety 2012 | Programming 2013
Archery 2013 | First Aid 2007 -} Public Heaith 2011
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Art 2013} Fishing 20131 Radio 2013
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Aviation 20141 Gardening 2013 Amiphibian Study 2014
Backpacking 20141 Genealogy 2013 Rifle Shooting 2012
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Communication 2013} Lifesaving 2008 § Sports 2012
Composite Materials 20121 Mammal Study 2014} Stamp Collecting 2013
Computers Medicine 20121 Surveying 2004

{see Digital Technology) - 2009 | Metalwork 2012 | Sustainability 2013
Cooking 2013} Mining in Society 20141 Swimming 2014
Crime Prevention 20121 Model Design and Building 2010.{ Textile 2014
Cycling 2013} Motorboating 2008 | Theater 2014
Dentistry 2012} Moviemaking 2013} Traffic Safety 2013
Digitat Technology 20131 Music and Bugling 20131 Truck Transportation 2013
Disabilities Awareness 2014 | Nature 20141 Veterinary Medicine 2012
Dog Care 2012} Nuclear Science 2010-| Water Sports 2014
Drafting 2013 | Oceanography 20112} Weather 2013
Electricity 2013} Orienteering 2012} Welding 2012
Electronics 2014} Painting 2012} Whitewater 2005
Emergericy Preparedness 2012 | Personal Fitness 2013} Wilderness Survival 2012
Energy 2014} Personal Management 2012} ‘Wood Carving 2014
Engineering 20121 Pets 2013.1 Woodwork 2011

BOY SCOUTS OF AMERICA » SUPPLY GROUP
NATIONAL DISTRIBUTION CENTER DIRECT MAIL CENTER
2109 Westinghouse Boulevard PO. Box 909
PO Box 7143 Pineville; NC 28134-0809
Charlotte, NC 28241-7143 For fast credit card orders—
VISA, MasterCard, American Express—
www.scoutstuff.org call BSA operators toll-free

1:800-323-0732



HE-SUPPLY GROUTP IS

READY TO BE A PARTNER

ONYOURTRAILTO

EAGLE THROUGH HIGH

ADVENTURE THE

ADVENTURE IS YOURS,

AND WEARE READY

WITH THE

AR YOU

WILL NEEDYOU CAN

END ONTHE BATE

D
IR EIGHTWEIGHT,
DURABLEQUALITY
ARTHAT WILL
MEET AND SURPASS

. YOUR TOUGHEST
NCH

REQUIREMENTS:

WWW SCOUTSTUFRLORG

SKU 820002

770301767357 74% 4
35916 2014 Printing

: / Certified Chain af Custody
Susya P
{ @ STARABIE N Taco
NTIARVE

EAGLE SCOUT



