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Requirements 
1. Explain the ineaning of "animal," "invertebrate," "vertebii 

and "mamrnal." Name three characteristics that distingt:» 
mammais from all other animais. 

2. Explain how the animal kingdom is ciassified. Explain 
where mammals fit in the ciassification of animals. 
Ciassify 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 elevatluits. List the 
different mainmal species and individual members 
that you idcntified by sight or sign. Teil why all 
rnammals 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 3/ foothall felds). 
List the mainmal seecies you identtried hy sighi 
or sign. 

c. From study and reading, write a simple life history 
of one nongame mamma] :ht iivcs m your area. Toll 
hov this ulaln und iived l: 	e its habitat was affected 
in any way by humans. Teil how it reproduces, what it 
eats, and its natural hahitat. Describe its dependency 
upon piants and other animals ilinciading  humans), 
and how :hcv depend upon it. Teil how it is heipful 
or harmful 10 humankind. 
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4. Do ONE of the following: 

a. Under the g.ce rf n riat:re center or natural history 
museum, :'.ke '.•,vc a:v ms of rats or mice. Teil the 
uses of study skins and mounted specimens Ispec:ely. 

b. Take good pictures of two kinds of mammals in the 
wild. Record the date(s), time of r, weather condi- 
tions, approximate distance from 	anirnal, hahitat 
conditions, aic: anv other factors 	feel mav hve 
influenced the animal's aclivitv and behavior. 

c. W: :e a hie historv of a native garne mammal that 
lives in vour area, covering he oints outlined in 
re:.1e:n.ent 3c. List s::':e o: :his information. 

•d. Make and bait a tracking pit. Report what mammals 
and other animals came to the bait. 

e. Visit a natural his:nr: museum. Report on how speci-
mens are n:eared arid cata!oged. Explain the purposes 
of museun: s. 

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

g. Trace two possible food chains of camivorous mammais 
from soil through four stages to the mammal. 

5. Working ch your counselor, select and carry out 
one proect that will inf!uence the numbers of one or 
more rnarnmais. 

k 

MAMMAL STUDY 	3 



jr V  

1 

:A 
•j 

t 

Impala 



Contents 

What Is a MammaP 

Classifying Mammals ....... ................ ....... 

Where Mainmals Live ............................. 

Study Skins .................. ................... 

Photographing Mamm1 .........................4 

Making a llacking Pit .......................... 

The Foocl Chains of Mammals ............... 

Reporting on Mammals........................ 

Managing Mammals ...........................55 

Resources für Mrcrmi Stuay ................... 

Mflle,iGdlI i)ISIJH 

MAMMAL sruov 	5 



1 

Ea]een vihale 



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 "anirnal" is used in its scien 
tific meaning. To a scientist, the word covers a much hroader 
field. lt includes insects, birds, fish, amphibians, reptiles, shell-
fkli, vorms, anti rnany 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 ocean, but it is an animal. 

Anybody can see that although fish, frogs, srkes, 
birds, and mammals all have backbones, they are 

pretty distantcousinsThey do not look much alike, 

they do not act alike, hut many of them share the 

same habitat. 

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, enahles plants to niake 
sugars frum \vater and carbon dioxide. Aninj1s canun' rio this. 

But when we get down to the simplest 
living or

.
~I„anisins, even scient sts can t always 

agree on whetier they are plaiits or animais. 	 ' 

We can say that: 	 0 

• Most animals move on their own; 
plants cannot. 

• All green plants make their food; 
aniniais cannot. 

• Most plants have cellulose cdl walls 
anirnals do not. 

Cottontail rabbit 
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All vertebrates ha'e sorne kind of backbone; invertebrates do 
not. Vertebrates like the shark and ray have a cartHaginous 
backbone with a central rod called the notochord. In the higher 
vertehrates. the bjckbone is nade up of segniented boes 
called \'ertchrae. These vertebrates include fishes, amphibians, 
reptiLs, hirds, and mama als. 

A sharks backbone is made up of cartilage; sharks are vertebrate animals that lack 
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 aninal nurse its 
young? If it does, II is a mamrnal. No other animal can produce 
milk for its young. 

8 	MAMMAI. STUDY 



Another qu 	fljes f , 	If lt do- 	is a 
iiirnal. Sone: 	e gr 	ok like h 	hut 
oniy mammals have true hair. Some niammals have very  

"e. Rhinoceroses. hippopotamuse. . 	:. and whales 
in this categorv. But lt lt does l;cr 	lt has to be 

a mammal. 
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Another - jortant c. 	y:ce be::-: ::: 	tt5 
other aninials 	the brait. 	.•a co,t 	IQ 

of animal, all r mmais 	score in the 
l:.::ge and a:i ttt-: anic:s wo 	c::e lo 	the 

.:i of hirds, . 	hte 	 atioi:s 
t:c ::ttmals. of 	Hu::t:.:: 	at t1 	ot 
the dass. -.;:iiie the 1n:.pus and opossum would he far. far 

:worl . 	are tot 
:i fact, mamrt.: :TTtke up less than one-half of 

1 percent. :: 	pecies o: 	s. 

	

Mant:t:is -.ave cer.. 	.v strtc es !h1t other a*als 
do not lio..o-. :.-.o: ho:e o.':o: .anes 	ho -h:hl than otte: 
ve::e:.:: 	the onlv veebrates with a single t 

e .:f thec..ver iaw. T:c- 	:t......:ho.es are 
tot :he teeth of the n:o:o etc anch::ed. 

ammals are the on:;o::c :-: s with three hones 
c: tss:thes the: :eoso - :: otto 	:etts tot::: :he cc: :rum to the 

cent j . 
ott 	tote. 	have a diapc:ceo: 

separates 	oh es :om the abdomen. And neari; thl mammals 
have eto: otth:ee in the neck. 

weigh as little as 1/1,  ounce, as do 
some shrews, or as much as 150 tons, like the blue v, o: je. 
lt :tc'; s:>ring, waddle, swim, or eve: h; : : hcoc:ilk 
tc.::-:- ung. , !cs l-i -1 'me kind--etc:. 	•;hc t;e 

then it is a mammal. 

Mammals are warm-blooded.This is important 
because lt means that mammals have a stable blood 
temperature even when lt is cold or hot outside, 
so they can adapt to all kinds of cllmate. Birds are 
warm-blooded, too, but reptiles, amphibians, and 
fish are not. 
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Ancestral Protozoa—The Animal Ririgdom 
Tree of Life" 
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A million or more different kinds of animals are now alive. The 
scientist needs Co have an orderlv way to identify animals by 
name. The system of ciassification was developed Co separate 
animals by their differences aral groups ehem according es ehe 
ways they are alike. 

Scientists have grouped mammals into three 	 - 
categories, called orders: 

Marsupiats, like the kangaroo (r!ght) and the 
opossum, give birth to young thot are only 
partially developed. Young in many species 
typically are protected by a pouch (rnarsupium), 
while others ding to the mother's fur. When the 
young are born, they find their way to the mother's 
nippies, which may be protected by a marsupium. 	- 
The young stay there for several weeks or months 
nourished bytheir mother's milk. 

Monotremes are mammals that lay eggs. Only three 
the duck-billed platypus (right) and two types of echidnas—and 
can be found only in Austrolia and New Guinea.These many't 
some reptilian characteristics but are not closely related to 

Placentals are mammals that bear live young.The word "placentaV' 
comes from a similar word, "placenta' which is the organ thot grovs 

inside the mother to nourish the young as it devealps 
before birth. Examples include almost ary marn mal you 

AAL can think of, including rabbits (left), lemurs, bats, aardvarks, 
horses, whales, pigs, and humans. Marsupals also possess 
a placenta, but their placentas are relativaly primitive, 
and the young are born only partially developed. Fualterm 
development occurs outside the uterus. 

MAMMAL srucv 	13 



Six steps are used in this classification, with each step narrowing 
down the range of differences and increasing the similarities between 
animals. (There may be some substeps, too, but we won't go into 
them.)The final two steps—the genus and the species—give the 
animal its scientific name. 

The six steps are: 

Phylum (plural, phyla) 

This very broad, basic division comprises animals with one or more 
characteristics in common. Although all zoologists use the same 
System of classifying animals, they do not always agree on how the 
classification should be done. And so the animal kingdom may be 
divided into 20 or more phyla: Many of the phyla are made up of very 
small, simple organisms that we do not usually think of as animals at 
all, such as microscopic animals, insects, and worms. All animals with 
backbones belong to the phylum Chordata. 

Class 

Each phylum is divided into ciasses. Chordata, for example, includes 
Classes Pisces (fish), Amphibia (amphibians), Repitilia (reptiles), 
Aves (birds), and Mammalia (mammals). Mammals are in a separate 
dass because they are the only animals that produce milk for their 
young and have true hair. 

Order 

Next, each dass is divided into orders. Cass Mammalia, 30 orders 
are commonly recognized. Of rhese, the foowing are native to the 
United States: 

They are the Orders Soricomorpha (formerly lnsectivora), Chiroptera, 
Cingulata (formerly Edentata), Lagomorpha, Rodentia, Cetacea, Camivora, 
Sirenia, Perissodactyla, and Artiodactyla. 

Each order has distinguishing characteristics 
Rodentia for example is made up entirely 	 4. 
of gnawing mammals, and Perissodactyla of 	

T 

mammals with either one or three toes on 
each hoof.The Order Primates ineludes you. 
lt also includes apes, monkeys, marmosets,  

and several other small mammals, none of 
The monkey is a member 

them native to the United States. 	 of the Order Primates. 
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Family 

Each order is next divided into famiiies made up of mammals with 

even greater similarities. For example, the Order Carnivora, which is 

made up of flesheaters, includes both dogs and cats. Obviously cats 

and dogs are different in many ways. So the cats are placed in the 

Farnily Felidae, while the dogs are in Family Canidae. 

The numher of families in each order varies,The largest order, 

Rodentia, has 33 familiesThe aardvark, a strange-looking African ant 

eater, is the only species in the only family of OrderTubulindentata. 

Genus (plural, genera) 

Now that we have separated the cats from the dogs, we are getting 

near the end of our ciassification. Members of the same genus are very 

similar to each other. Within nur 

Family Canidae, for example, we 

find the w&ves foxes, coyotes, 

and dogs. But thera are plenty of 

differences arnong them, too, so 

they are separated into genera. 

The coyote and the wolf are iairty 

dose cousins, so they are inciuded 

in the Genus Canis within the 	The leopard is a member of the 
Family Candae. 	 Family Felidae. 

Species 

Lastly, the sixth classification further divides animais into species. 

Here is where an animal gets its full scientific name, which includes 
its genus and species.Thus the coyote hecomes Canis Jatrans and the 
timber wolf becomes Canis Iupus. 

There offen is a seventh step in ciassification whon there are 

twa or more memhers of the same species that may vary slightly in 

appearance or geographic distribution.They are given a third title, the 

subspecies. But members of a subspecies can interbreed with those of 

the species, so they actuallv are considered to be the sameYou know 

,hat all kinds of dogs—Jrom terriers to Dalmatians—can interbreed. 

Therefore, they are all of the same species, even though they might 

not look alike, 
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lt's Not 
Just a Dog 

Kingdorn: Anma 

Phylum: Chordata 

Ciass: Mamrnalia 

Order: Carnivora 

Family: Canidae 

Genus: Canis 

Speces: lupus fam/hans 

Classifying MammalsYou See 
\Vhile lt niay sound confusing, the ciassification procedure 
will become more easy with practice. When you begin study- 
ing mammals, you will need a field guide to heip you with 
the Latin names for genera and species. 

Suppose you see a squirrel in the park and decide to 
ciassift it. You can quickiv uike the -first two steps hecause 
you aiready know that it is a mammal. Therefore, lt must 
be in the Phylurn Chordzua, and the Ciass Marnmalia. if you 
couid examine its teeth (but dc 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 eich front foot and five 
toes on each hind foot. If the squirrci has these, it is a member 
of the Order Rodentia. Consulting your fieid guide will lead 
you to discover that lt belongs to the Family Sciuridae, which 
includes squirreis as weil as woodchucks, chipmunks, and 
prairie dogs. 
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Rock squirrel 

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

lf 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 carolirzensis. lf you live in the West and see 
a squirrel that is a liule giayer, it is a Western gray squirrel 
(Sciurus griseus). Note that while the genus (Sciurus) is the 
same for both, the species is not. 

Take your field guide into a large park or 
woods and try your skill. Observe any 
mammals you see as closely as possibe. 
Find out, if you can, what it eats. Estimate its 
size. Note its color. Remember what its body 
looked like, particularly the head. Does lt stay 

on the ground? Does it burrow?The answers 
to these questions will heip you classify the 
animal exactly. Of course, you will need a 
guide to the scentiflc names, but wth it 

you should have no trouhle clssifying the 

common mamrnals in your area. 

. 	

" 
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Where Mammals Live 
If vou want to spot a black heen vou would not go looking 
ori: em thedesert. .*: 	::.:eng 2 to taue .  an u 
wo" :. :ft VOt 	 :: tre€. 	..-::..: 	JU 

kno. . .....ave 1, 	2  se:. 
:.nimal neu As a ...::: 	......... and liv- 

ng 
 

pac: 1 makes tts itome. .. :: 	:etjs are nie! S::ch 
:rea . ::iled thehabitat, .. :.!: 	::: sxample, neefs 

mutemau 7 an in order ta carr life 	- lt needs a 
5UiV c: :-:-es, p:::: c as:::. ::::::.::: 	-. Or 

.villows, ::.:::: :.: 	d fo: :. ..And 	: :.: 
for beav-:-:::.. .....:t look ei::: .... ams 	:.:dert::. : hard 
voodtr:: ::.:.::. 	:1 	i -:.er-:-::farf::.:::water. 

:: 	= 	.•. .....garoo rat. which akves in 
dese: ......  
corne within miles of a watercourse. 
.And it n:: never drink vater 
lt pr it- its water suppiv direcilv 
frotr. :.:- ::xiiteats. 

.estion c :: d resulis 
.. 	:.1 :5 57 2Wfl 

:::tabolic water frotn the 

:' 	smaller 
lossesofhodvv;:.  
feces. ar  
digestio:....... 	. i:. ::s:..sin 
net gain of ..: er that reduces 
or removes the neec: drink. 
Hut like anv other a: .....ei, it needs 

......the kan:s.o rat finds 

ey 

—47..  

rrowlng unaerounu. 
Animal needs for Hfe 
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\lammals car be eud ;n everv naturiI 
h:a—g1 asands. fc':eszs, voodard border 
:s 	ea ce:s. 	ad ma: 	rers 

ar.d iaze. oceans, mona!n 	id J 
Evei  vhere humans  
nanre. mamiais ire like!v  
parks. itreeis. backv:: 	cernetE: . 	 * even 
bi:ren pavground. 

er niere of the ceaver: 	...rat.s. Maav, 
ed fox. can adap: r emseves ro 

 vhere 	ieir need. can be mer 	: ...::ia\ 
find zhi 	fox::, biishv area near a ;nars.. 

hackard I vu 	ve ;.: 	. 	 k niea-eaung 
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‚ The oIovng page descnre ;he maer 
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Fields and Prairies 
'.Virh 	. 	

*.iij.*s ....
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rnanv 
mammais .. .rnher of rrees dening fe 	and prares 

rnal 	r .. .: 	 ror 	wo..-Ind 	so ehe  :rnras 
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Vole 	 - 

Eastem Woodlands 	 Mou 

This geographic term is commonly used 
to describe the eastern half of the United 	 - 
Shites. Just as its name impiic.. the 
are typicafly is greatly ponuhited with 
trees, wildflowers, and shrubs that can 
be used resourcefullv by the mammals 
that live there. The faur seasons in this 
climate are moderate, so the animals 
need not be extremely adaptive. Some of 
the mamrnals '.'r 'vi!l find in this region 
include bIck De„, and bobcats. 

s 
Black bear cub 

Jackrabbit 

1 
Weasel 
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Mink 

Streams, Lakes, and Marshes 

\Jetirnis provkle prime real estate for niarnmals like 
moose andbeacrs, x' ho get their food si.i from 
the products of the nuiricit-rich waters. The inammals 
here can be deendent on other forrns of life that thrive 
in wet areas, like thL bat, which feeds off the many 
rnosquitoes, flies, and beetles that make their hornes 
near water. 

Manatees live in estuaries, rivers, and shaliow waters off many coasts. 

in the United States they mainly are fourid off the coast of Florida. 
Manatees are not reiated to sea lions or doiphins, but more closely to 

eiephants. These curious and frieridiy creatures can weigh weil over a 
ton, and can grow from 8 to 15 feet lona. Ptanatees continuouslv grow 

molars, which is good 	-- 

because the sand on the 	 . 
piants they eat tends to 	 . 
wear down their teeth. 

Manatees have been 
hunted extensively and 	 4*'' 
are now mainiy in dan- 
ger from water poliution,  

boat propeliers, and ioss 	 . 
of habitat. 
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Porcuine Red squineI 

Western Pine Forest 

The marnm :hat inhabit the pine forest regions of the western 
United Star€ ::e m.::h :-. 	 M the ea- 
lands The f:::st 	....................... •••fJ ra ...... :: all 

end to 
he lush and gree:i. 

Sighting Mammals 
No .:vbt v: !iae 	:iid mammals in 	even if 
live .:. :he i.:.:t of.:: 	:tv. Squirrels ah :: : :: .:. most pv:.s. 
and vou mav also see cottontail rahbits and perhaps field er 
ether mice in ii:: :ark. 

Bjt vou kn::. that marn 
mal 	:: 	...........shoutto ::et  
voiinthev;..± Most ofthem 
rvvervsh 	large  

::entage 	.v. : 	 :nals are 
is, thev stav in 

ns or burrows during . 

and venture OUi ior 
::..:atnight. 

Für :::-:‚...... 	spomng 	. 

rrmmas i:: 	::v The 
pop: . ...:.:: 	.:ildlife 

Dufld in --••- at 
. ?_ 

::.inedge 
h1 

h. :n 
areaorthe.:::::s:berween  
woods and  
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Natura :he 	Tips for Spotting Marninals 
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Reading Mammal Signs 
Regi:rss of whether vc:: ave :i i::. 	:otting mali- 
mal<. 	:u shoukl learr L: :scog. 	.::i.: :r evidence. of 
mammais. The 	 trac ut von can 
aiso find droppirs 	:::: 	::.s :: 	r:s1ing. scr.::  
u5ings. and 	. 	 also 'find 

................ s.:.i how 10 look for them. 	::: shouki have 
rio rroubLe m Innung up mammal signs on auv hike 

Tracks 
Arrirnal racl, z.::n :....n- eas' 
hnd in am.- 	 th:: is 
some soft material. such as s: 
:nucLso. sarth.or.v.AsaruIe, 
rluei.n piaces t: ::..rT treain 
hans. 'uddies .: 

Mann-  limes : 	ii fir.: 

is ............. .. 	::.1::s: n 
n 	-oundis 

ular, and so ciauvs or other features do :i:: arrpear in the 
.: The same animals ::u: rnav look dhierent in the snouv 
in dust The perfec . mav not appear verv often. 

vou must remember that not everv track von see 
:v:ie hv .a mammal. Re::I: i*:., and amphibians make 

Marmots are hefty members of the squirrel family—they can weigh as 
much as 16 pounds. Marmots feed on vegetation all summer to prepar' 
for their hibernation. In winter, the marmot climbs down into the burro. 
it has dug with its powerful claws, and cioses up the entrance, packing 
it tightly with soil and plants. When hibernating, marmots reduce their 
heart rate, body temperature, and use of oxygen, and they live off 
their body fat. Most marmots hibemate for about seven months, but in 
Alaska they are known to stay underground for as long as nine months 

During the summer, some mamiots choose a more open space 
live, such as between rocks at the bottom of a mountain slope. 

Marmot burrows can be hundreds of feet long, and have ope 
for escaping and scouting. Snakes, raccoons, foxes, and other 
use abandoned marmot burrows as their new homer 

MAMMALSTUDY 25 



Generafly, the front foot and the hind foot of the same mammal make 

different tracks.The size, shape, and number of toes are likey to be dif-
ferent Like anything eise, skitt in reading tracks comes only with practice. 

1- 

FROW MD 
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As an aid in learning how to read tracks, you may want to preserw 

few that you find in the wild. This can be done by plaster casting. 

To make a plaster cast of a track you find on the trail, you will 
need a cardboard strip and some plaster of paris. Notch the edges of 

the cardboard and bend lt to form a collar. Place the coflar around the 
track you want to preserve. Mix the plaster of paris, pour lt into the 

coUar, and wait for lt to harden. In warm weather, the cast will harden 

in about 20 minotes. When lt is completely dry, remove the cast and 
brush off the dirt. On the back of the cast, write the date and location. 

When you have identified the animal that made the track, write its 
name as weit. 

k 
asting a mold is a way to bnng home a 

souvenir of a tiark you found 
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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 - Beavers cut down 

manent shelter. The white-tailed deer, for example, wanders entire trees near 
around its home range of about one to two square miles. 

their water dens, But most mammals do have same kind of a home—in 
the earth, in a shallow nest on the surface, in a cave, in a then cutthem inta 
rock crevice, or in a hollow tree. 

sharter lengths 
Some mammal homes are easy to spot and identify. You 

can't miss a beaver lodge or a muskrat house because of their and Stare the 
distinceive construction. branches an the 

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

must be dose 

IIIIM . 't–  ~ at hand. 

Prairle dog 
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A red fox burrow resembies 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-
ccl trees for their dens. In the high-mountain country of the 
western linited States, cougars use caves or rock crevices for 
shelter. Bats are most at home in caves. 

Prairie dog burrows look like miniature voleano craters. 
The mound around the entrance is used as a look- 
out post and also keeps surface water from running 
down the hole. Coyotes, ground squirrels, chipmunks, 
some mice, gophers, and moles also make their 
homes underground. 

Another mammal that gives clear evidence of its 
presence is the woodrat.This tiny rodent is the king 
of thieves amorig mammals, and its big nest of leaves, 
twigs, and debris may look like a junkyard.The wood-
rat brings home everything it finds and is especially 
fond of bright things like mirrors and bits of metal. 

: 	lT 
Woodrat 
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GameTrails 
Garne trails are like wildlife highways. Animals may share a 
single pathway through the woods, across a rneadow, or up a 
inilside, and use that trail for many years. Look for evidence 

f i nimal tracks, droppings, and hair on any well-used path- 
\VJ\ through tue brush. Find a secluded spot a hOle bit off the 
trail to observe the mammals that pass through. Be careful 
not to get too dose to the trail so as not to spook the anirnals 
thiat usa it. 

Other Signs 
i:vidence of mammals also may be found in signs of rubbings, 
gnawirig, anti scratching. Buck deer, für example, rub the "vel-
vet" from their newly grown antlers in the spring by scraping 
(lia antlers .igainst 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 
hears teeth. You also may find their claw rnarks anti hairs on 

ecs thcv have cl ri )ed. 
In the Western states, high in the mountains, you might 

come upon a small iiavstack near a fallen tree or a rock. lt 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. 

Many other anirnals leave distictive signs of their 
presence. One we have not mentioneil 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 similar, the major difference being that for 3a you must 
study two habitats. For 3b the 25-acre area nay cover ouly one 
habitat or several. (The third option, 3c, is on the hife history 
of a mammal.) 

If you choose to do 3a or 3b, your choice might be decided 
by the kinds of naturai hahitats that you can go to easily. In the 
city, for examphe, thera might be a ]arge park nearby that, if it 
has no strearn or pond, might have only one animal habitat. 
That would be a good site for requirernent 3b, bot not for 3a. 

MAMMAL STUDY 	31 



On the other hand, the two or more habitats needed 
to complete requirement 3a may cover sni!l areas. A short 
streich of country roadside might be one habitat and an acre 
or two of marsh might be another. 

lt makes sense that the larger the area of habitat you 
cover, the more mammals you are likely to see. However, that 
is not necessailly true. 

The nurnher of various mammals that an area of land or 
water will supj ort with food, vater, shelter, and Jiving space is 
called the carr\'ing capacity. lt is like a water bucket. You can 
fill it only to itS CdpdCity; after that limit is reached, the bucket 
overflows. So does the land. 

Biologisis have found that releasing cottontails in a habitat 
is not likely to raise the rabbit population for long. The reason 
is that it is verv likely that nature has already given that 
partici.ilar hahitat all the rabbits that can possibiy find food and 
shelter there. And so, when well-meaning persons put in more 
rabhits, the rahl.its become an "overflow." The land simply 
will not support them. The result is [hat the excess rabbits 
must either leave or die. This often hapi,ens wheii the seasons 
change. For example, the population of a woodland area vill 
fltictuate as summer changes to winter, when the food supply 
is nuch less avajlable. 

Snowshoe hare 
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Tlds is called earrying capacity. A 2-gallon container hoids onty 
2 gallons. 

1, 

Likewise, a given area of land 
supports only the number of 
anirnals whose needs for food, 
watet, cover, and living space 
are supplied. 

Thus, surplus fish and wikilife from 
breecflng populations or stocking 
disperse ond settle new areas that 
have not reached the carrying capacity, 
or die from various causes if new 
open dispersat areas are not available. 
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Study Skins 
Study skins are Ihe natural skins of mammals er birds that are 
preserved for scientific study. The purpese 15 Co show ehe ani-
mal in a compact, easily stored form. Study skins are used by 
scienusts and researchers in museums. 

Meunted specimens are similarly preserved, but they 
are shewn as doselv as possible Co ehe wav thev appeared in 
nature. A wall-mounted deer's head and basernounted bird 
are examples of rnountecl specimens. They are esseneially ,  
erophies and are not made for their scieneific value other than 
in nsem i.ibitat cases. 

Getung Yo u r Specimens 
Before ;::a: :o ;nepare your stud skin, make sure yeu 
have rubber coves and a mask that covers your nose and 
mouth, such as a painter's rnask. The gloves will help prevent 
comamination of your skin horn organisrns carried mi the skin 
and in the blood of ehe mammal. The mask is vorn Co heip 
you avoid breathing any,  disease particles that might be on ehe 
animal's fur or in its dander. Keep ehe gloves and mask on for 
as bug as you are handling ehe anirnal amt until ehe werk area 
is properly cleaned. 

The werk area should be welhveniilated and large enough 
that yeu are not cramped. Prepare the area by cevering a table 
vith a large plastic trash hag, then a ehick piece of cardboard, 

then a thick bayer of newspaper. When von are finished werk-
ing. place all of the newspaper amd cardboard into the plastic 
bag for disposal and thoroughly clean ehe tabletep and fiber 
areund vorn werk area with a streng househeld cleaner. 

If you plan to purchase a live mouse, discuss with 
your counselor a proper and safe way to humanely 
euthanize the mouse. 

However, do not 

trap and use 

deer mice 8r 

white-footed mice 

Co prea:e 

ehe std skin. 

Avoid contact 

ue tese rodents 

and zheir urine 

and droppings. 

Tey may carry 

a navirus, which 

ccuil devehip 

inta Hantavirus 

Pubnonari 

Synd'c"s, •.vhio'i 

can be transferred 

to humans and 

coud result in a 

hing disease. 
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As requirement 4a suggests, your best bet woutd 
be to trap a mouse usirig a mousetrapTheir smafl 
size makes them easy to prepare for study skins, 
and most are not protected by Iaw. Once you 
have caught your mouse, remove the dead mouse 
(while wearing rubber gloves and a face mask) 
from the trap and begin your preparation. 

Ii for sorne reason mice cannot he ohtained, check with 
a local conservation office. A representative there mav he 
ahle to furnish a specimen that von can 	nernher that 
laws govern Ehe trapping and killing:: ::::i;: :iarnrnals. 
lt you are in doube about what man , : ,. -  :z :::ay üe taken, 
ask ehe conservation officer. 

Skinningvour Specimen 
The first step in creating a studv skin 15 Co 

0 	 sldn the animal. Proceed as foliows: 

Step 1 —Place ehe anirnal on its back. Using 
a sharp knife, make a cut from ehe base of the 
neck Co the vent at Ehe animals rear. Cut lust 
deep enough Co sever the skin. 

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

Step 3—To free the skin around ehe rear legs, 
bend ehe animal's knee sharply upward. Von 
should ehen be able to slip ehe skin over ehe 
knee joine and work lt free of the rest of the leg. 
Cut the leg off ae the "anide" and leave ehe fooe 
in ehe skin. 
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Step 4—Using yoür fingers, strip ehe skin 
off ehe tal!. 

Step 5—Carefully,  strip ehe skin down-
ward, as if pulling off a glove, uneil Ii is 
stopped by ehe animal's frone legs. Free ehe 
front legs by bending ehem as you did ehe 
back legs. Cut ehe leg off at ehe "wrist" and 
leave the paw in ehe skin. 

Step 6— Again using vour fingers, begin 
peeling the skin over ehe skull, Use your 
knife rarefullv around ehe ear opening, 
ruteing as dose to ehe skull as you ran to 
free the skin. Continue using vom knife 
carefullv in the area of the eyes, removing 
ehe eveballs bot not the eyelids. Take rare 
around ehe nose to cm dose to the hüne. 
Cut ehe iips at the gurn hne. 

Step 7—Dispose of the rarrass except the 
skull. Sever that and keep lt, lt will be part 
of ehe study skin sperimen. 

Preserving ehe 5km 
To keep ehe skin from deterlorating and 
being darnaged by inseres, lt muse be thor-
oughlv rleaned and a preservative applied. 
Proreed as follows: 

Step 1 —Using a srraper or knife, 
rarefullv clean all bits of flesh, ehe, and rar-
eilige stirking to ehe inside of the skin. Take 
partirular rare not to rut through thin skin 
on ears, risse, and lips. 

Step 2—lt ehe fur side of the skin is direy, 
wash lt wich a weak solution of ammonla 
in roh! water. 

Step 3—Use borax, a whiee, rrvsealline 
salt ehat you ran get at a supermarket, as a 
preservative. Rub the borax thoroughly,  into 
the inner side of the skin, Cover all parts. 
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Stuffing the 5km 
For stuffing a small anirnal, a single 
wire running from head es iail is 
enotigh for support. The hoch' and 
head are ehen packed loosely wlth 
cotton and the incision sewed up. 
Proreed as follows: 

Step 1—Cut a piece of wire ahorn 2 
inches longer than the animal's lengeh 
from nose es the tip of ehe eafl. Bes ii 
the head end ints a tight isop: insert 
the wire ints the skis, eaking rare not 
es push lt through the skis of the tau. 

Step 2—Losseir park ssft cotton bat-
ting ints the legs and then fill the head 
and bsdv cavities. 

Step 3—Use a needle and thread es 
stitch up ehe incision. Close the skis's 
rnsuth and put a roupte of stitches in lt 
es keep lt rissen. 

Step 4—Use vour fingers es shape 
ehe bodv as naturaliv as von ran. The 
animals should be shown in a straight, 
belly-down position. The legs should 
be extended Co front and bark. 

Step 5—Pin tue skin Co a board until lt 
is rornpleeely dry. 

FAI 
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A study skin should always have the animal's skull with it. lt 
is a good idea to attach ehe skull so that there is no doube it 
belongs with ehe specimen. Prepare it as follows: 

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

Step 2—When ehe skull is completely clean, boil lt again wieh 
a linie laundry deeergent, ehen soak a short while in diluted 
chlorine bleach or hydrogen peroxide. 

To have scientific value, every study skin must be tagged and 
labeled. Ideneify the species and give its sex, the date you 
caughe it, its iength, its weighe if you know it, where you 
caughe it, and your name. Tie the tag wiCh this information Co 
a rear fooe. 

WhiIe most museums and laboratories use dermastid 
beeiJe Iarvae to clean bird carcasses and small skulls, 
a more practical method for Scouts is by boiling 
and bleaching. 
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im umum 
II you are a photography tau, you will have a lot of tun with 
this requirement. But if you have never done any camera work 
or only the simplest kind, lt may be a challenge. Few wild animals 

Wild animals will rarely come up and pose for a family will permityou to 
portrait, and very few will hold still for "just one more." But 
you do not need a lot of expensive equipment to take good get dose 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 vou get of 
speed of at least 1/100th of a second. Without them you will 
not be ahle to get clear, sharp wildlife pictures—unless you vour family. 

have patience and good luck! 

7 _ 
Many of toclay's larqor zoos have exhihits based on the natural 
habitats of anirnals. This makes lt easier to observe animals in 
a setting similar to what would be found in nature. 
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Principles of Leave No Trace 
The prtnciples of Leave NoTr&e tnat are ueed in trekking and 

Camping also apply when observirg wtdhfe in their haaitats 

Pay attention to the environmnt es gen olserve, study, amt 

photograph mammals for the nicht badge wqrbren,er'ts. 

PLAN AHEAD 	 MINIMIZE 
AND PREPARE 	 CAMPFIRE IMPAGTS 
Proper trp plenreng end 

preparatlon helps hikers er-,d cempers 

accomptish trip goals safekj and enjoyably 

while minimizing damage to naturel end 

cultural resources. Be sure to check the 

weather report, knowthe terrain 'ou mc 

planning to hike, artd allo 	nough Urne 

to reach your destination end return. 

TRAVELAND CAMP ON 
DURABLE SURFACES 
Damage to land orcurs whn 

vsjtors trample Vegetation er cornrnunities 

oforganisms beyond recovey.The neu ting 

barren areos develop into undesirabir' trads, 

campsites, and soil erosion. Mirrnae 

damage to wildlife's habitat by using 

existing trails and selecting designatecl 

or existing campsites. 

DISPOSE OFWASTE 
PROPERLV (PACK lT IN, 
PACK lT OUT) 

This simple yet effectve sayng metivates 

backcountry visitors to tate thea trash 

home with them. lt makes srnse to carrf 

out of the backcountry the extra nratenals 

taken there by your greup of othcrs Pcrcut 

the challenge of packing rot eh tresh, 

Jeftoverfood, and litte r. 

LEAVEWHATYOU FIND 
Aliow others a Sense oh 

dscovery, and preserve the pest 

Leave rocks, plants, am 'mais, ercheeologcsl 

artifacts, and other objects es you find 

them. Examina but dc not frech culturel er 

historical structures rmnrl .rtifonts. 

Some people would not 
think eh camping without a campfire. 
Yet the neturalness of many areas has 
been degrarrerl by overuse of fires and 
ncreasrnrt hamann fee ftrewrod. 

RESPECT WILDLIFE 
WhiIe observuig wildilfe, this 
in p'rhaps the most important 
Leave NoTrace principle. Quick 

rneveroc'nts and loud noises are stressful 
to anirneis. Considerate campers and 
hikcrs praatice these safety methods: 
• Observrt wildlife from afar to avoid 

distmbir'g them. 
• Grva anirnals a wide berta, espermally 

dummnq brording, nesting cml 

birthim g seesons. 

Stare fool securely aral kn.ep garbapr' 
and food scrsps sway front animals so 

thay mli not acqurmn bad liabits. Nevem 

feed wrllfe. Relp kre p wil lhhe wild. 

You are taU dose it er armem alter, Ss 

normal r eti, tee. 

BE CONSIDERATE 
OFOTHERVISITORS 
Theughtful csnlpe'rs respeut  

other visitors md protcct t e qualit', eI 

theo experirtre' ny travehng in emaIl 

g re pe, kep inc the nem so down am cl 

resbect ng the prmvacy oh othe s. 
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Methods of Photographing Wild Mammals 
Wildlife photographers use three methods—stalking, 
concealment in a blind, and "trapping," a method in 
which the an mal takes its own picture. 

Safety 

vif 

Nearly all animals will avoid people 

,
they can. Mammals, however, can be 

dangerous, especially if a person gets 

between an adult and its young. Always be carefui 

when observing wild animals. Never go out alone 

if there is the possibility of encountering bears or 

mountain lions. 

Be patient! Hunting with a camera is a real sport, but 
lt is not a sport for the guy who does not have the 

patience for stalking and waiting. 
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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 letthe 

animals get 

accustomecl to 

them and lose 

their fear of these 

shiny objects. 

'L H 

Staking 
As a Scout you have learned something about stalking. 
If you are skiliful at it, this rnethod will sornetimes get 
you dose enough to large mammals like deer and elk to 
take their picture. If you have a telephoto lens, you should 
be ahle 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 hut 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 anirnal. 

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 beiiig 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 dorne. If possible, place 
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ii 	ie Intf 5Jit 	 w irt€nu cnc; 

biin wi:h branches. gras. 

 

and reeds rc make it ;o€k as tnuch 

a part oi the ;dscape as posstbe. 

Place our came:a on a iripoi, readv for action, and then 

Make as linie noise as posuble Be patiem b: mav 

have to wait m vou: bl:nd for hours or even davs before vou 

gei :ne pic:ure von van:. 

Trapping 
In this nte:hod the anintal :ris the cameras shuner and takes 

itt otvn ocnire. \bu do not ei. -en have to he around 1: hat 

advantages. hut lt has disadvartages. too. Fo: one thing. von 

ran i2 r, tai.e orte picture a dav 0: night Fer another. von 

mav not ges a pose voj like. 

lo make vour nran. von need a sturdv tripod, a 4-nich 

strap hinge. rnbber bartds, a i- :0 1S-inch cable release 10 fit 

vour camerat and tenper.nv nnishtng natls cut to i tuch bug 

and nied round ort hoth ends. 

\ö will r.eed to fasten the hinge to the tripod wirb ruhber 

bands so that it epens and cioses easilv. Place the cable release 

th:cngh a screw hle in the hinge so that the ciosing hinge 

will p:ess the rebease and operate :he thutten - -en loop three 

or four strong rubhe: hands around die hinge to hold i: closed 

Open die hinge and hold i: open witii :he .-inch nah. 

\Vhen von puil die string or wire. the nah comes out of die 

r:e The lunge rIo nI nr the cable release. which 

siiurter. 

Setting up your tvp dose to herne: 	so you easy a ss 

to regel lt as needed 
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s to 	 :LseJp Lri Ze: :::a 
71± ±0 string to tako ±e p:cure. 

Ta so: -,1 -2 vour an:era. dr.ve a stake i 	ihe grouni 
under ±e trix and fasten ±0 rao i: so :ha: ±e snaper 
snaps owcwar 4  when ±e trigger is reoased. Set ±e :rao anti 

v:ece 	o: fne ;v:re from ±e snap7or 10 uhe niail 
in :;e hinge. uiin 	as ;ight as 	 ± 

	

;'oss 	.Vhen e snap7o: 
au: :he n1±. The hinge : 	and aressos ±e 

	

:a'.e reease. whi:h :rios ±e sininer ar 	Z05 uhe 
5upese wo want a oo&huck co1±nr ou: of 
d±:e a sniall stake into ±eeion ane side of ±e 

hoe a1± ne a niece af :h:ead :a in ‚Voi J±e a s;ake ±10 
graund ort :he o:her side and screw in tt a sm± scre;v eve 

	

tncnes above ±e 5rclfld. iv;: 	he read :am 
:hroutheeveinstake.:dte::;0the 

er on ti:e menselrap. vhen :he w1±chuck zornes :i; 
he hits the sinnes abc;e :o hs buraw and :ai 

piciu:e. 
To: von: backvard. Ans manrr. Tflal wk: COm€ 	ie: 

:an he o:ag:aphed. 
To rnako :he feoden dnik a •.-:nch hoe in 

haif og, Lag ta battoni. Drive a stake beside 
Se: e ;rirod a1± crnera w:zh die nionsetran as:ened 
o stake ur.derneath. So; the ;nati and fasten ±e s:ring 

inc srtager and :o tnc na -ii in the hinge. T:e a atece af :n:eao 
;au: hat:. So: tne bau on ±e feeder ovor ±e haie. Run ±e 

:hread :h:angh die haie and :ie ;a die tdggor an die :rao 
Nov.-. whert a nionse or odier  
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\nother methotl thal you can use to photo-trap a rnarnrnal 
in the field IS 10 USC a tiail camera. The camera openites using 
a built-in sensor that detects heat and rnovement. \Vhen the 
camera senses ati\ ity, it autornaticallv "vakes up" and 
records ‚i digital image 01 whatever is :tanding in front of the 
lens to a flash mcmorv cai cl. The cards are inexpensive to buv 
and can be ued over and o er again. The irnages can then be 
dovnIeaded 10 vour home computer tor vie ing. 

There are manv garne carnera manufacturers todav that 
offer user-iriendly carneras of varving quality and price ranges. 
Irom as bw a: $60. A garne caniera will be the most successful 
at capturing images 01 wildlife when placed at an appropriate 
location. This could be a feeding station, fence, or cieek 
crossing, along a beaten trail, or adlacent to an active scrape 
0]• roh. 

-',* 	
-.•'. 	:.P 

Moose 
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Making a Tracking Pit 
A tracing et s a small arca e groun. prepared so that r 	c nrng, 

anmaI tracks will shaw up weil. lt ts haited 10 anracr anirnals dL- 
Ernest Thompson S--ton, one ei the founders ei ehe 

Scems ei America, mal.- have invented the 	1n° nit- Ityc:. 	cc 

regardiess. he described lt mere than 60 vears ago. outo-: 	-wav 
Making a zracing 	lt is an especiaiy good proect for - -Place. 

Scott camp because von can set up veur tracking pit sorne 
Ina bothering everehig near von: carrpsite. Then. without 	anvbc'dv 

in carnp er having ehem bother von. von can get up earlv in irampied. So 
ehe morning ar.d check veur tracking pit. lt is a good idea to 

ook ccreu 
pu: ehe oh in an outoi-zhewav place even thou h von are 
checking h earv. before seiectrng 

Tz make a ph. leeren ehe soil in a 4bv-S-ioot area ei bare vour sae. Fnd 
grotind. Make lt seit enough so thaz von sink in an inch er twa 
when von waik ott h. harren greund 

r ehe halt container, use a coiiee can. Punch a iew toryourtracking 
baut an inJt born die top. Put scraps ei meat er 

iisl' 	ide and put ehe olaslic eh en. Now burv the can in M—dontcear 

ehe cen:e: ei ehe tracking p11 te about 2 inches irem its top. ehe area 
Then rake ehe :rackir.g ph smoeth. so  ihat ü 

-;l will leave tracks.  
In the rnnc'  v 	 - 

piz. and ne doubt veu 
l'ra.eera 

inckiding - 

prebabiv 
so:nelef:bv --- 
bit 	- 

- 	 uide to 
tra 	10 idemhv thern 

'E 
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\Vhen diev aretaiking aboutmanir 
„he maminais inro our maio 

All matt mais Iepend ort piams for Hie. The wav die Iargesl 
ntamma is iinked to die seil rhrough eiltet 5m311 animals 
called a feod cham. The chain s:arts in die solL There n1ar:: 
Tin to sprotit. drawing ort die energv ei die sun re comt::ie 
--- r diexide. waten and minerals dem tLr zon to malte 

ewn food. And die piants beceme fec: :rmany kinds 
T artimais. front die tiniest insecr te die large deer. 

Among die pianzs grewirrg here is succulem clever, a 
favorlle ei some insects and mammais. The dover hiossorns 
are visited hr a buuerflv. and as it lands lt suddeniv is seized 
bv a shrew, die smailest mammal in America and orte ei die 
hungriest. The shrew rnakes sborr werk ei die butierily and 
sees an die prowl again dir something te satisfv its huge 
aptetite. But die shrew is careless. and suddenlv lt is pounced 
upon hv a asd. whidh quick idis die tinv predaror. 

Tms 	t e:ampie er a roco cham: tront seil to plant 
::-ect tc ::iaii mamrnai re larger mammal an.d 	 je 

:learhoftheweareLwhc 	::: decavand 
:ltobeutihz 
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1stjaIfod cah 	 ;vate: L: 	er kJi 

	

narl 	Ead 
he:h 

Tie 

- 

IILhu1ITTT 

:ss pzzure thi 	: 	:oniv 	p - 
bv ne 	a. 	p --amj 00 ne -s. 	The 
are a :ne b:z3m. Th&e are Ie!1, a:: 	:hev 	ve. 
:he rx's: 	ar 	rec- v 	r :on. In 	he nexz - 

au-- an:mals 
2me of :em ;vi 	ee- c c:ean 	±E 	becv. 

an 	srne  
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ve go un the pvram:u. jur rnber 

	

tis gets sma!er. anc thev ge; a:ger 	1 

	

i)nzopothewhoeheapsaLuge 	
- 1 :eh-eaer, such a the cougar. ;voh, covote, 

bebca;. eagie, or hrned O.Vi, dependng  
n ;he area. ThiS anmai cruid ex av 	- -'- - 

tnse e1ow i; 
The nonulaftons o different 

aninas aong :he food cham 	 - - 
wi .±ange with zi:ne. Yow one 	- 
an:naI vi! be pen;ifui. then 	. 	- ---- 	. 
rc 	 pereae aid 

decilne. hke the reeteriag of 
a pa:: o scales UsiaIIY,  
noweverhevege;ahe- 

abuiidan: tha; ;hev 
des::ov die Plan— 
hvean. \Vhenthevget 	 . 7m,  
tU flUiOJ5. 

enemes have gaoc 
hua:iag: thev ;ch die 	The PWfld & 
prev tha: is conimon 
and easilv found. 

On die other hand, rnea;-eaters do nor mncrease m a 
Dor.: where thev wine ou; die crea:ures that siptort ;hem 
\Vher. anftnas libe foxes raccoons, coyo;es. and woives get 
tee 1en:ifuI, there is ilkeiv :o he disease er other factors that 
di1 a lot then; ciL Animal.s are awavs most healthv and 
produce rnore young after thev have heen thinned ein. Thai 
is whv huninn is freauemiv beneficial ro a popuanon. 

Almost anywhere you happen to stucly the relationships of wild animals, 
you will find that they form a weil-organized community. lt will to some 
extent show the structure of this pyramid of numbers.There will be 
many small plant-eating animals and fewer of the larger predatory 
kinds that live on them. 
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Rep orting on Mammals 
If you live in or near 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 requirernent. Not only will the exhihits of 
mounted mammals dfld study skins be \•'ery interesting to you, 
but you will have a chance to see how they are prepared. 

WhatYou Will See in a Museum 
I'vlake arrangements heforehand by phoning. Your counselor 
mav be ahie to heip you arrange an appoifltmeflt. Tcti the 
neum authorities that you are a Scout working on the 

Mammal Study inerir 	and that you would like 10 

observe how spccimcns are prepared. 
Sevt'rai fascinating methods are used to prepare specimens. 

For example, beetle larvae are sometimes used to clean off bits 
of fleh,  froni inimal skeletons. 

Manv museUmS now frceze-dry whole aninials to preserve 
them for display. The animal is first put into a natural pose 
•iud thcn frozen into that position by pouring liquid nitrogen 
over the joints. The liquid nitrogen freezes the joints alinost 
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-
mcii that resembles the live aninial as closely as possible. lt is 
so natural that fleas on the mammal are preserved with it, just 
as they were in life. 

Cataloging Specimens 
Not all the maminal specimens a museum has are on display 
all the time. Many are filed away in drawers, cabinets, or other 
contaiiiers. Because it would be very easy for a museum to 
lose track of all its specimens, a record of each one is kept in 
a central hie. 

Older methods 

of preserving 

mammals include 

taxidermy, which 

involves mounting 

the skin over a 

built-up model of 

the anima!, wax 

impregnation of 

the animal's body, 

and study skins, 

which were 

covered in 

requirement 4a. 
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A catalog givcs the nuniher assigned to each spenmen, 
lt includes information abott its species, sex, size, where and 
when ii was found, and the type of preparation (mounted, 
study skin, skull only, etc.). 

Purposes of a Museum 

Whai good is a hig collection of all these study skins, mounted 
specimens, and bones? Well, if you learn anything at all on 
your visit to a museum, it will have served its main purpose-
education. And that would be reasun enough to have natural 
histoi-y inLiseunis. 

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

A Mammal's Life History 
Requirernents 4c and 3c call for you to give a life history of a mammal; 

the difference between the two requirements is that one deals with 

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

regulations.You can find out which are garne 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. Ne matter where you live, you could do it because one or more 

of the species is in 

every part ofAmerica-

inctuding ourcities. 

You may have a 

little difficulty actually 

) 	 seeing micethatcome 

( 	

out at night (nocturnal) 

.1 	 and stay in their nests 

f ¶ 	 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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you may stumble on a Young family of meadow voles, which are active 

during the day (diurnal). In the city, in cleaning up around garbage 
cans, you may find nests of house mice. In an abandoned bird's nest or 

hollow logs, you may find the white-footed or deer mouse. 

You can get information about a particular mammal from personal 

observation and from talking with your science teacher, a conservation 

officer, or anyone who knows wildlife. You also can refer to books, such 

as those listed in the resources section in this pamphlet. 
The requirernents ask that you write a "life history," but it need not 

be in story form.Your counselor will be more irnpressed if you gather 

accurate data. Written questions and answers will irnpress your coun-

selor more than a real story that 15 weak on facts. 

Notice that requirement 4c says "a native garne mammal that lives 

in your area" Not all garne mammals now living in your area are neces-

sarily native.They may have been imported from some other area. 

Raccoon family 
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Alt mammals 

need food, water, 

shelter, and livng 

space. Without all 

fourthey cannot 

survive. And so, 

ifyou wantto 

influence their 

numbers, you 

must adjust the 

environment to 

their needs. 

a 0 sM4L FØUIUM 

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 thern. The best way is to clean 
up trash piles and keep a tight lid on garbage cans. Here are 
a few possible projects. 

p 

1 i 

Porcupine 
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The bat is the oniy mammal that can truiy fiy—not 

just glide. Many species of bats use a technique 

called echojocation to find insects and to avoid 

bumping inta things as they fly at night.The bat 

emits a high-pitched sound that bounces oft ohjects 

and returns, aowing the bat to judge the distance 

of the object. 
Bats roost in caves or cavelike hahitats durinq 

the day, and errerge at duskto bunt, Many bat spe 

cies feed an insects. A single bat is capahle of eating 

500 mosquitoes a night Some Central and South 

American species consume biood and are a pest 

rnirtLy to birds and livestock. Same consume fruit, 

poflen, and nectar. 

Healthy bats avoid humans, so never touch a 

bat lt lt eIs you approach, lt could hite you and 

transmit rahies. 

Bat House* 
You will need the following materials: 

D One 2-by-4-foot sheet of '/t-inch outdoor grade plywood 

D An 8-inch piece of 1 -by-24nch pine 

El 20 to 30 1 '/4inch coated deck or exterior-grade 

Phillips screws 

El One pint of water-based black exterior stain 

EI One pint of waeer-based exterior primer 

EI One quart of fiat, water-based exterior paint or stain 

EI One tube of paintable latex cauik 

EI A 1-by-3-by-28-inch board (optional, bot recommended) 

El Black asphalt shingles or galvanized metal (optional) 

EI 107/8-inch roofing nails (optional) 

*Bat house plans reprinted with permission of Bat conservation 
International Inc. For more information about bats and hat 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, 

6 1/2 inches by 2 feet, and 
5 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 1/16  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 lt will 
611 the grooves in the backboard, 
making it unusable. 

Step 4—Measure and cut the 
pine strip into one 24-inch piece 
and two 20 1/4-inch pieces. Apply 
a strip of caulk to the pine pieces, 

then attach them to the 
F 1H[ backboard. Reinforce 

with the screws. 

Step 5—Apply caulk 
to the pine pieces 
again, then attach the 
front board. Reinforce 
the front of the house with screws. 

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

Step 7 (optionafl—Attach the 1-by-3-by28-inch 
boarci to the top of the house as a roof. 

Step 8—Apply primer 10 the assembled bat house 
and follow with two coats of exterior paint or stain. 

Step 9 (optional)—Use roofing nails to attach 
shingles or galvanized metal to the roof. 
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Finding a suitable place to mount a bat house Will grea: 

the chances that a bat will choose to live there. Bat C: 
International offers several tips tor choosing a good c 

• Places that receive full, all-day sunhight are best. 
• Bats are content in areas of diverse habitat an: 

within 1/4  mile of water. 
• Bat houses should be mounted on poles or buiC1Ir 

metal siding. 
•Thehousesshould be Iocated at least 12feetfrom 

15 to 20 feet is better. 
• Install a bat house at any time of the year. 

See hupi/w batcon.org . ai* on Media & IMo, and thes 

Squin-e! and Raccoon Nest Box 

The t:: of :.:or different spedes are, of course, 
Raccoons need a faariv large cav::: in a tree 

I 	
0: 	 .':T squirrels require 	er o:: n 

neS!s Rccoon ould 

p.:d in 	:::::: a::a :::: too 	: :::-: -:;ter, .::::.e a 
squirrelbox  L, ::ngs in an oak er nut tree woodiand. 

Wooder. 	kegs with a roof " 2 - j --ance 
hole would ir. 	a good mammal bc: 	:o olace 
the hole on :he side fer easv entrance, and cut the 
entrance hole a linie ]arger for bigger rnarnmals like 
the raccoon. 
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Resources for Mammal Study 
Scouting Literature 
Pocket G::.c w Mertmais; 

.ce. De g Cere, 
Env: - atSce:e. Fsh 
nddUe Magc - : 

ie.Pers. and Vez .... 
iedce merit ha&g :.imhiets 

Visit the Boy Scouts of Americas 
official retail website at 
http:/Iwwwscoutstuff.org  for a 
complete listing of all merit badge 
pamphlets and other helpful 
Scouting materials and supplies. 

Books 
Aiderton, David. Foxes, dt'es. 

Id. Steriin, 199S. 

Br:1-:lTtausen. 	T.:1ette. an.-,. .-.--Inz 

Bc:;en.Betsv. ackse'd 
Linie, Brown. 1993. 

B:.rs, Nora, Rick E:.:ers, and Kenn 

c.ighton Mifflin Harcourt. 2604. 

Carwardine. Mark. al. Wkc?es, 
.::nu Povcses. Nature 

Cor- .::.. TimeLk 	aok. 1995.  

k.mcLs KingfisherBooks. 

E.::xh, Mark. AruiSktds: 
A m 

Amer- 

5:ackrie x7ks, 2006. 

2003. 

Grah.:. 	.: -1::s n ze 

Gwde 
wirJn2  

Books, 195.5. 

Hare, Ton.. 	Facr tce. 

	

Recd-to-7kd 	fdes er 
.uiuds. Fr:: On flle. 1999. 

H:ke. Dr:rah. 

Lump-kin.  
File. 191 

M..r:. Sara Swan. Rrs: F..... 

Strt. f 	.E'htflipJ,Capam. 
Jan. 	...iowei1. :L.Len 
.. 	-.. 	...... 

	

..c 	.. 	.L;U,t .. ....... 
efrhe 11d. Kr.:ui, 2002. 

VaughanTerrvA...r:::M. 	.fl. 

and \icholas J. 
McLr: :rkgn 3d:....... ones an,- 

Learnin,g. 2d10. 
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Whitaker, John 0. National Audubon 
Socwrv Field Guide ro £\rth American 
Mammals. Alfred A. Knopf, 1996. 

Wilson, Don E., and Sue Ruff. 
Smithsonian Book of North American 
Mammals. Smithsonian Books, 1999. 

Zirn, Herbert Spencer, and Donald F. 
Hotfrneiser. Mainmals.-  A Guide 
to Fwniliczr American Species. 
Golden Press, 1987. 

Other Resources 
Mammals of the Great Smoky 
Mountains and Southem Appalachians 
App by BDY Environmental LLC 

Organizations and Websites 
American Society of Mammalogists 
?..0.  Box 7060 
Lawrence, KS 66044 
Telephone: 785-843-1234 
Website: http://mammalsociety.org  

Association of American Zoos 
and Aquariums 
8403 Colesville Road, Suite 710 
Silver Spring, MD 20910-3314 
Telephone: 301-562-0777 
Website: http://www.aza.org  

Bat Conservation International 
P0. Box 162603 
Austin, TX 78716 
Teiephone: 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.si.edu/crc  

National Audubon Society 
700 Broadway 
New York, NY 10003 
Telephone: 212-979-3000 
We.bsite: http://www.audubon.org  

National Wildlife Federation 
11100 Wildlife Center Drive 
Reston, VA 20190 
Toll-free telephone: 800-822-9919 
Website: http://www.nwf.org  
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MERIT BADGE LIBRARV 
Though intended as an aid to Boy Scouts, Varsity Scouts, and qualified Venturers and 
Sea Scouts jr meeting merit badge requirements, these pamphlets are of general 
interest and ar- made avaitable by many schools and public libraries. The latest 
revision date ot each pampl might not correspond with the copyright date shown 
below. because 'his list is crected only once a year, in January. Any number of merit 
badge pamphtn may be revised throughout the year: others are simply reprinted until 
a revision becoros necessary. 

lf a Scout has already started working on a met t hadge when a new edition for that 
pamphlet is introduced, he may continve to jse fha sa me merit badge pamphlet to earn 
the badge and fu!fiii tha requirornents therein In other words, the Scout need not start 
over again with the new pamphlet and possibly revisecf requirements. 

Merit Badge Pamphlet Vear 
Arnoncarr i3usless 
	

2013 
Arr'ercaO Cunures 	2013 
A'ner.  can Hentage 
	

2013 
American Labor 
	

2010 
An anal Sciance 
	

2014 
Archaeology 
Archery 
	 2013 

Arcriitecture and 
Landscape Architecture 2010 

Art 
	

2013 
Astrortomy 
	

2013 
Ath!etics 
	

2012 
Automotive Maintenance 2012 
A 
	

2014 
Backpacking 
	

2014 
Basketr 
	

2014 
Bird Study 	 2013 
Bua:ng (see Music) 
Carrnping 
	

2011 
Canoeing 
Ch€c- lixtry 
	 2011 

2011 
Cftrernatoarapby 

sec Mov:eraking) 
	

2008 
Citrtor'sriip in the 

Comrnuriity 
	

2012 
Citizenahip in th Naton 2005 
Citizeoship in the \NIoriii 

	
2012 

Climhing 
	

201 i 
Don Co:iecting 
	

200C 
Couect;o1s 
	 2013 

Comrniincation 
	2013 

Corrocate Materials 
	

2012 
puters 
e Digital Technology) 2009 

Cookirg 
	 2013 

Crme P! 4.-vention 
	2012 

2013 
Denrstry 
	

2012 
Dgitai Technology 
	2013 

Dsab!hties AwarenesS 
	

2014 
Dog Csre 
	

2012 
nir'g 
	

2013 
Elwlrcity 
	 2013 

ieC1OflCS 
	 2014 

Emergency Preparedness 2012 
Energy 
	 2014 

Engineering 
	

2012 

Merit Badge Pamphlet Vear 
troprerreirship 
	

2013 
sionmental Science 

	
2006 

Farniiy Life 
	

2005 
Farm Mechariics 
	

2014 
Firrqerprifltirig 
	

2014 
Fee Safeiy 
	

2012 
Fest Aid 
	

2007 
Fish and Wildlife 

Management 
	

2014 
Fishing 
	

2013 
Fv.-Fishing 
	

2014 
)restry 
	

2005 
an--e Design 
	

2013 
Garoening 
	 20 1 3 

Genosiogy 
	

2013 
Deocaching 
	

2010 
eoiogy 
	

2013 
‚-oif 
	

2012 
Graphic Arts 
	 2013 

Hiklig 
	 2013 

Horns Repairs 
	

2 
Horsemanship 
Indien Lore 
	

2011 
lnsect Stuciv 
	

2008 
Inventir 
	

2010 
Jaurna 
	

2006 
Kayakxt.t 
	

2012 
Lsndscape Architecture 

isee Arceitecture) 
am 
	

2011 
eatberwork 
	

2013 
Litesaving 
	

2008 
Mammal Study 
	

2014 
MeJicine 
	

2012 
Metalwork 
	

2012 
Minug in Society 
	2314 

Modei Design ansi Building 2010 
Motorboating 
	

2008 
Moviemaking 
	 2013 

Mtc arrd Bugling 
	2013 

Nature 
	

201 
Nuciest 	ence 
	

2010 
Oceanoqrsphy 
	

2012 
Orenteerzig 
	

2012 
Prr.t:ng 
	

2012 
Personal Fitness 
	

2013 
Personal Management 

	
2012 

Pets 
	

2013 

Merit Badge Pamphlet 
Photography 
Poreering 
Plant Science 
Plumhing 
Pottery 
Programming 
Pilic Heatth 

Speaking 
Pup and Paper 
Rad 
Rau 
Readirig 
Reptle and 

Amphrbian Study 
o Shooting 

huuotics 
Rowing 
Safety 
Saresmsiship 
Soholership 
Scoutinq Heritage 
Soba Dving 
Scu 1 pture 
Soarch md Rescue 
Sirotgun Shooting 
Skating 
Sai-F3oat Sailing 
5nov Sociris 
Soli and \'Vater 

onsorvaton 
Ice Exploration 

Sports 
Stamp Collecting 
Surveyg 
Sustarnability 
Swir'mirg 
Text 
Tor 
Traftio Safety 
Truck Transportation 
v-uerinary Medicine 
Aater Sports 

eIre' 
ding 

liitowatt 
Wildernees Survival 
Wood Carving 
Woodwork 

Year 
2013 
2013 
2014 
2012 
2010 
2013 
2011 
2013 
2013 
2013 
2013 
2013 

2014 
2012 
2011 
2014 
2013 
2013 
2014 
2014 
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2014 
2012 
2013 
2005 
2013 
2014 

2013 
2013 
2012 
2013 
2004 
2013 
2014 
2014 
2014 
2013 
2013 
2012 
2014 
2013 
2012 
2005 
2012 
2014 
2011 

BOY SCOUTS OF AMERICA • SUPPLY GROUP 
NATIONAL DISTRIBUTION CENTER 	 DIRECT MAIL CENTER 

2109 Westinghouse Bouievard 	 P0. Box 909 
P0. Box 7143 	 Pinevite, NC 28 113, --0909 

Charlotte, NC 28241-7143 	 For fast credit card orders- 
VISA, MasterCard, American Express- 

www.scoutstufforg 	 call BSA operutors toll-tree 
1-800-323-073,2  
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