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Requirements 
1. Name three ways in which plants are important to 

animals. Name a plant tliat is protected in YOUI state 
or region, and explain why it is at risk. 

2. Name three ways in which animals are important to plants. 
Name an anirnal that is protected in your state or region, 
and explain why lt is at risk. 

3. Explain the term food cham' Give an example of a four 
step land food chain and a four-step water food cham. 

4. Do all of the requirements in FIVE of the following fields: 

a. Birds 

(1) In the Held, identify eight species of birds. 

(2) Make arid set out a birdhouse OH a feeding station 
OR a birdbath. List what birds used it duririg a period 
of one inonth. 

b. Mammals 

(1) In the field, identify three species of wild mammals. 

(2) Make plaster casts of the tracks of a wild mainmal. 

c. Reptiles and Amphibians 

(1) Show that you can recognize the venomous snakes 
in your area. 

(2) In the field, identify three species of reptiles 
or amphibians. 

(3) Recognize one species of toad or frog by voice; 
OR idcntify one veptile or amphibian hy eggs, den, 
burrov, or othei signs. 
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d. lnsects and Spiders 

(1) Collect and identifv either in the field or through 
photographs 10 spe-`A - of insects or spiders. 

(2) Hatch an insect froin the pupa or cocoon; OR 
hatch adu1z frorn ::-;r::hs; OR keep Ia:;re until 
they forii 	ae 0: cccccs; OR keep a colonv of 
ants or bee :hrough one season. 

e. Fish 

(1) ldentify two species of fish native to your area. 

(2) Collect four kinds of animal food eaten by fish in 
the wild. 

f. Mollusks and Crustaceans 

(1) lde;:fy five species of niollusks and crustaceans. 

(2) Collect, mount, and label six shells. 

g. Plants 

(1) In the field, identifv 15 species of wild plants. 

(2) Collect and label the seeds of six plants OR the 
leaves of 12 pin:9. 

h. Soils and Rocks 

(11 Cllect and identify soils found in different lavers 
a soil profile. 

(2) Collect and identifN five different types of rocks 
frorn vour area. 

5. Discuss the principle of Leave No Trace and how it 
relates to nature. 

Photos mav he i.ken wilh veu. ...... : equlpmcnt or g,uhered frorn oher sources. 
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Wildlife Communities 
Take a look around you. Are you inside your home or sorne 
other building that is made, in part at least, from wood? Are 
you outside where trees and other plants are important features 
of the landscape? Are your ciothes made of cotton, wool, or 
leather? Did your breakfast include fruit or fruit juice? Cereal? 
Bacon and eggs? Milk? 

Your ciothing and your food come directly from plants 
or from animals that eat plants. Your home is made partly of 
wood, which is cut from another form of plants—trees. Your 
campsite is surrounded by plants of many types. Plants also 
produce the oxygen you need to breathe. You may never have 
paid much attention, but plants are very important in your life. 

In much the same way, all other anirnal life is dependent 
on plants, and those plants depend on the soil. You could think 
of a plant as a type of factory that uses sunlight as powei; and 
water and minerals from the soil as raw materials to make the 
food you need or the food that cows or sheep convert into milk, 

meat, leather, or wool for your use. 
Even the largest animals are dependent on the soil 

for life. The way larger animals are linked to the soil 
through other srnall animals is called a food 

cham The cliain staits in the somi ihere 
plants begin to sprout, drawing on the 
sun's energy 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 
tmniest worm or msect to the large deer.  



For example, imagine a patch of dover, a favorite of same 
insects and animals, growing in a meadow. The cover blossoms 
are visited by a butterfly, and as it sips the nectar it stiddenly is 
seized by a shrew, thc smallest mammal in Ainerica and one 
of the hungriest. 'Hie liny shrew makes short work of the but-
terfly and goes an the prowl again for something to satisfy its 
huge appctiic. 

Bw the shrew is careless, and suddenly lt is pounced 
upon by a weasel looking for a quick meal. 

The food chain progresses from the soll 10 the plant to a 
small animal to a larger animal and hack to the soll—in this 
case with the deat h of ihe weasei, vhose remans decay and 
nutrients return to the soll to be utilized by plants. 

The p]ants that will grow in a particular wildlife commu-
nity are dependent an that area's soil and cilmate. Under the 
influence of the region's soil aiid 
ciiivate, plant life develops into 
different plant c:rn'mrniies 

These in turn support 
the wildlife commuiutv 	 \ 

NLAN!J \ 

\\\\N7P 

of the web depends 
on the other strands 	 K 

1h€ soil nurtures the 	 )E CMF'OSR' 

plaurs. As they die 	 - 
ait (iecay, the plants 
ennch the soil. The 	/7' 
animals Wust have  

the plants to live. And 	
0 

when the animals die, 
their bodies decompose 
an.l heip to make the 
soll more fertile. 

Terrestnal food cham 

NATURE 	7 



:.‚ 

-4. 

The Importance of the SoiI 

A good soil is rich The foundation of any wildlife cornmunity, whether on land 
or in the watei, is the soil. lf the soll is fertile, lt will produce 

in humus. lt holds a flourishing plant growih. This will support a vigorous aiid 

water and plant abundant population of animals. 
l'here are many different kinds of soil, and each will 

oods. Nitrogen, encouragc' different tvpes of plant growth. To begin studying 
the essential plant differcnt solls on the Lind, first note -vhether the surface laver 

is sand, clay, or an in-between mixture called loam. 
food element, is 

Sandy SoiI. Water, wind, and weather conditions like frost can 
present only in the break rocks inlo tiny particic's. When enough of ihese particles 
humus of the sau, are gathered together, the result is sand. Sandy suil generaily is 

not verv rich in the rninerals plants need to grow; consequently, 
not in the mineral pure sand (Ines not stipport lush plant growth. Decayed Plant 
grains. and animal matter, or humus, contributes nitrogen and other 

elements to the soil. Thus, sandy soil that contains humus will 
be better suited for plant life. 

Clay Soil. Clay particles are so small that you cannot see them 
individually. even tinder a microscnpe, and thev tend to pack 
together. CIay generaily is rich in ininerals anti hoids water 
well, making lt well-suited for most plant growth. 
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However, if soil particies - - 
are packed together too 	 -- 
tightly or hold too much -- 
watei; the seeds and roots 	' 
of some planes will not 
get enough air. 

Loam. Sand mixed wiCh 	- 
clay is called loam. Most 	 j -- 
loam soils also contain 
particles called silt, which 
are smaller than sand hut 	- 	‚ 
larger than clay, Silt loam 
is loam that contains a lot of silt. Loam soils are better for 
cultivation than sand or clay. 

The water that fiows from the soll also will carry dissolved You cannot judge 
minerals, a natural fertilizer that will permit a healthy growth 

	

a soll b 	lookin 	at 

	

y 	g 
of plants in ehe water. This will be the basis of ehe aquatic 
food chain and of populations of such animals as crustaceans, the surface alone. 
insects, fish, and terrestrial (land dwelling) animals like Look under ehe 
raccoons and otters, which depend in part on water life for 
their food. surface and see 

whatthe subsoll 
The importance of Cilmate is like. A clay 
The weather's impact on soil formation and on vegetation subsoil that slowly 
affects which planes will exist in a pareicular area. An area's 
average temperature and rainfall determine which plants will absorbs water is 
grow there. not as (ich as a 

Warm climates encourage rapid decay of plant and animal 
life, which results in a higher humus content. Richer soils are subsod that easily 
loamy, well-supplied wiCh humus, and nearly level. Lowlands lets water and air 
along river bottoms usually have deep, rich soils. Sloping land 
can be highly fertile and as productive as level land, hut water into it, 

is likely to run off and carry the rich soll with it. Areas where 
rainfall is bw tend to have rich soll because ehe minerals have 
not been leached away, hut plants may not be able to fully use 
these nutrients because of the Iimited water. 

Certain plants grow weil in warm climates hut cannot 
exist in a cold environment, and some plants can grow only 
in cooler climates. For example, cabbage paims, live oaks, and 
certain cacti grow in warm climates, while balsam fit, aspens, 
and spruces grow only where winters are cold. 

NATURE 



In the same way 

that plants have 

soil requirements, 

they have require-

ments of 

temperature 

range—from 

hotto cold. 

'.;& 	••• 

Altitude also affects plant life: The higher you go, generaily 
the colder the temperature and the higher the rainfall. As far as 
plants are concerned, going up ehe side of a mountain is much 
the same as going north. Going up 300 10 500 feet of altitude is 
roughly equivalent to moving northward one degree of latitude 
(68 miles). So, the same plants will grow at a higher elevation 
in the South than in the North. Trees that will not grow at 4,000 
feet in one place might grow at 6,000 feet farther south. 

So critical are the 
forces that affect 
wildlife communities- 
soll, temperature,  
rainfall, and altitude- 
that an experienced 
naturalist can teil 
you what plants and 
animals cari and 	- - 

cantbefoundthere 
if these factors 	 .f 

are known 
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Some forces can change or influence tue vidiire ommu 
nity relatively quickiv. \Vindstorms, floods, drainage, and fire 
might destroy a communitv or create a new one. These same Strafle 

influences also might cause sudden growth of certain insects er mighe seem, a 
populations, thus causing more damage and costing much in 
control efforts. StOnTt that 

In some places, sudden WInCIStOFrnS such as hurricanes or down all or ra 'ly 
tornadoes might blow down trees and thus change the nature 
of the communitv. \Vhen trees are blown down, niere sl'ght 0 	9 	55 

reaches the ground and low-growing plants that don't thrwe in an am a might 
the shade. lt will take some wars for seedling trees to grow and 

help mcrease shade out these shrubs. 
Steadily biowing wind is a long-range influence in places sc'ae v/ d 'fe 

such as mountaintops, seacoasts, and deserts. The constant poPul 	- : . 
power of the wind causes trees to grow gnarled and bent 
instead of straight and tau. Other plants that normallv grow 
tall also hug the gro 	because of the wind. \!Here plant life 

Water as a WTd 1 ife Comni u iity 
a ected by 

Just as a torest, pral:: :. 	 .: e:rt, or marsh supports a particular 
tte.';nd,anma! 

type of wildlite com:::::, so does a pond, lake. strearn, river, hIe d3ffers,too. 
hav, or ocean. Many of the same forces help determine what Anima s usua ly 
kinds of plants grow in vater and, in tore, these planis help to 
determine what kinds of aniinals will be found. will seek protec- 

Like plams on dr 	land, water p!ants need Iight to manu- tiec front the wind. 
facture food. That is why the most luxuriant plant growth- 
pickerei weed, canails, huirushes, wild rico, arrowrooh er pond  
lilies—are found in shal!ow water where the iea'es can obtain 
pure sunlight. 

What Makes Water Plants Grow 
• The amount of water and the stability of the water level 

• Water depth and clarity 

• Water temperature 

• The speed of water flow 

• The kind of floor the body of water possesses 

• The minerals in the water and in the soil beneath 

• The condition of the land surrounding the water 

• Whether the water is fresh, satt, or brackish 
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In places where 

ehe water level 

varies because ei 

spring floods and 

summer drouqhts, 

the plants along 

ehe edge will be 

different from a 

place where t 

water level is 

ehe same ehe 

year-rouncL 

-rtit- 

is ioü üeeti  uji iooted 
:rrns, small fioating piams that vou cannot 

See without a microscope take over. \Vhat 
:hese plants lack in size thev make up 

for in numbers. There are rnillions of 
them. Living among and on these tinv 
plants will be equallv tinv aninials. 
'gether, ehe plants and animais are 

lied plankton, and thev provide 
xl for vater animals from small 

to whales. 
While plankton is important in 

md chain of vater anima]s. rooted 
plants are irnportant to them for hoth 
od and shelter. The kind of floor beneath 

a bodv of vater heips determine which planes 
will grow there. Muddv bottorns usuallv will support 

plant ,; different from those supported bv rock, gravel, or sand 
hottoms. Some hard clav bottoms might not support planes 
at all. 

\Vater movement also affects plant life. Delicate, long-
stemmed plants hke pickerelweed and lilies grow well in lakes 
or ponds, where the vater moves slowlv. In swiftl. running 
streams or rivers, von vould find low-growing or ribbonlike 
piants able to withstand the fast current. Generall, rnosses and 
algae are bund on the rocks in fast-moving vater. 

Temperature, too, is important to plant Hie in the \vater. tf 
the temperature of water is "er'.' cold or covered with ice. plant 
gro'.vth is slowed. Sunlighi. oxvgen, and carbon dioxide cannot 
penetrate die ice and reach the plants. and these plants remain 
inactive most of the war. 

The condition of the land surrounding a pond, lake, or 
stream is critical to aquatic life. Plankton need niinerals to live. 
Minerals get into ‚.vater through rainwater that drains off the 
land \vatershed into ponds or streanis. If this land has been 
farmed out. hurned oven or in some wav exhausted ob minerais, 
then the '.vater is not as hkelv to contain the minerals required 
by plankton and other plant-., and animals. 

12 	NATURE 



Satt Water 
A few plants will grow in both freshwater and satt water, but 
relatively few freshwater plants ran tolerate any satt in the 
water. For instance, satt marshes are periodically flooded 
with satt water, and only plants that will tolerate salt water 
can grow there. 

The most obvious plants growing in salt water are the 
seaweeds that anchor to rocks or shelis, or grow on sandy or 
muddy bottoms. Water temperature and movement determine 
which of these plants will grow there, just as in freshwater. A 
few will grow in both cold and warm water. Some of the more 
common seaweeds are sea lettuce, bladder wrack, the kelps, 
guIfweed Ceylon moss, Irish moss, and rockweed. 

Some seaweeds grow only in shaflow water where 
they are exposed by bw tide. Others grow in water 
that is 100 or more feet deep. Still others grow frorn 
the bw-tide line to fairly deep water. 

One thing all plants have in common is that they are 
constantly subject to change. In nature, change typically is a 
gradual process interspersed with occasional abrupt, drastic 
changes such as a forest fire, too many animals grazing in one 
area, or clearing the land for a highway. When the vegetation of 
a plant cornmunity is all or partially removed, the community 
will gradually rebuild itself. 

Some plants are 

so sensitive to satt 

thatthey cannot 

grow where satt 

spray reaches 

them. 

NATURE 	13 



Withfew 

exceptions, - 

mostofthe plant - 

communrttes 

you will see have 
' 	 - 	 - 

been greatly 
-a 

)- 

moditied The few 
. 	 - 

-- 	 - 

- 

areas that remain 
- 

-t 

- 	
-z-_ 

unmodified, such :---- 

as wilderness When seeds are bim n into the bare soil, annual plants 
such as common garden or roadside weeds will begin to spring 

areas, continue to 
up. Perennial planis and grasses might get started at the same 

provide valuable time, and they soon will crowd out the annuals. Then depend- 

nformaton about 
ing upon the climate and other conditions, grasses will grow 
more dominant or shrubs and trees will take over. Sometimes 

how natural these stages are cut short, especially ii there is a good seed 

Systems evolve year and such trees as birch or white pine are nearby. 
In ehe Northeast, for example, shrubs like the sumac 

es part ofthe might grow, along wiCh gray birch, black cherry, and aspen. 

ecosystern. They Their leaves would enrich the soll, and as the trees grow they 
would shade the ground. Other trees such as the red maple 

are among our and oak can get started under these steady conditions. In some 

most valuable parts of ehe Northeast, the oak would remain as the dominant 
species of tree, but in other areas, ehe oak would, in time, 

natural history - give way Co beech and sugar maple. Under their denser shade, 

possessions, nothing hut their own seedlings would grow. This then would 
be the last stage in the succession, a climax forest. 

In the grasslands of the Midwest, much the same thing 
would happen. First, annual plants would dominate the bare 
soil, then perennials and grasses. But instead of trees moving in, 
grasses would rernain as the final stage. In the Rocky Mountain 
area, trees would form the last step in the succession, but trees 
such as pine, spruce, and fir would dominate instead of the 
hardwood of the East. This process of planes replacing each 
other as each creates certain conditions favorable Co ehe growth 

of the next stage is called plant succession. The last stage to 

grow naturally in any area is called ehe climax community. 
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When *he c:it 
plants can replace that 	 the dimate changes 
r disaster strikes—wind, ire, voanc acilmis. floedmg, r 
u- i , 	aons. h this even:. however, the same successton 

'ccr again, wtth the same climax grwth arpearing in 
the etd. 

Water-to-Fotst Success on 
Marx climax fc'res:s and prairies riow stand where there was 
once a pond. lake, or beaver-dammed siream In almost the 
same wav that bare saU wili iinallv be replaced bv the area's 
dmux rowth. pant iite mav overtake water and the .area 
would become a forest or praliie. 

Briefiv, ',his iz ;vhat happens First, on!v water and a 
mineral hc'nom ex st. As the planis that live n the water or 
abng the shore grow and die over marx vears. a iaver of 
organic material frxs at the honom of the poni Finallv. a 
bed f cr anic matter and mineral debris tvashes down bem 
the surrounding land. repiacing the pend wajer, and a bed of 
peat reaches the snrface. \1ien sui:abie soli has forme-d, other 
plant-z. like sedges or canails. grow and form a mat. As these 
plan:s grow and die, thev help hrUld up the soli so that still 
other Nams can grow. 

Next corne the grasses and sedges ;hat form sod. As theli 
gow, thev form solid soll. EventLaliv thev will move cm over 
Lhe reat, and the peat will develop farther cm :oward the center 

Because cFrnate 

changes ard 

dsaste's aea 

rature 	.. tute 

conqr..:, s 

flyrarnic, aiways 

changing here 

nd there, but 

antintally 

moving toward 

tue chmax stage 

When a prairie is the climax, the final staqe will succeed the lowiand 
prairie grass stage.Where a forest is the climax, trees such as eim, ash, 
0,' red maple succeed the swamp shrubs. 

MATURE 	15 



parreed. Ve: 

a itahe si. ad 3 c:ei arir: ' 

he bun t-LL3 ti CH diNenniplane- 	 - 

be Swamp, 	or  depenerng 

ch 

A nTmals in the9düfe Community 

Wuten 711 er .11 einmal 77 —  
-. 

üs ea: Plams. Insult 	a  

ez 
- 	

e 	r:3:: 

:i 	' 

:vgs. ani ::e- 	---- 

akt 

ampt : 	 313r3der. e3: 

ma5 

ea :sect 

Sünne :ias e: 

or 	rer 

in ea: 

xacpe. :ier :i 3 3SS33 

H3wk- v. fe  

:r :2rz and hep trep red en , 3L:c 

az suzn, 3KYd:e. 

-:3:ters 3n 	arterea,  ::e-: 

iß ZUV 

leg 

mr 

6 	NATURE 



HIPPO 
The'Vodd Widdfe Fund uses ehe acronym HPPO to surnmadze the 

eadng causes of wny 0 S0CICS cecomes endangered. 
H = Habitat ioss 

= ntroduced nvasve species 

P = Pohution 

P = Poouiabon growth of humans 

0 = Overconsumpoon in ndustriaiized nabonsi 

A Balanced WidUfe Community 
The epon 	:aiare so najure" reic 	to oie selaiioünips 
between animals a-- - d their environmene anti among animals 
within that environment. 

In the natural arrangement of things, prev animals live on 
plentiful plant foods anti lhey have lots of young—far more than 
ran survive for very long. This overpmduction, or Population 
surplus, is largely to feed the flesh-eaters, called predators.  

Because they eat ehe overproduced animais, predators do 
not reduce their food supply much. And, because they heip to an keep the Population of planteaters within reasonable limits, 
the herbivores do not destroy their own food supply, animal in a wildlife 

In other words, one thing tends to balance another to keep corniunity has a 
the System operating. The numbers of predators are partly deter 
mined by the ease with which thev ran obtain food anti rear funation or rote in 
their young. When ehe flesheaters have had easy living for a conuminity, 
while and their populations builcl up, another "control" enters 
the picture. Under high population density, disease spreads md the welfare of 
readuly, reducing the population, all depends on the 

The numbers of animals perpetually,  fluctuate with the 
annual cycle of the seasons and from year to year. First one conhnued rnterac- 
species is plentiful and then another. But ii all happens within tion cl each of 
certain limits, and for that reason the balance of nature is a 
real ebing. Otherwise commumties of planes and anemals could these to keep the 

not survive. community 
In our human communities, almost every person has in balance responsibiities that in some way affect others. Some people 

raise food. Others raise animals or plants that provide us with 
ciothine. S:ill others work to provide us with homes, education, 
good heaith, electricitv, transportation, anti all other products or 
servi:ce we need in everyday living. We all depend on someone 
else for those things we cannot make or do for ourselves. 

NATURE 	17 



Animal Succession 

In nature, every Even anirnal has its own requirements for food, cover, and 
vater. Several kirtds of animals might eat the same food. 

wildlife CO1UMY hut their other needs will differ. Or, thev might have similar 

supports a requirements tor cover, hut they will eat different bad. 
Prohably the easiest way tu illustrate this is tu re iew plant 

differentOtJP succession and note that each stage of the succession will 
of aninia s. City support different ammals. Lee's start with bare ground and see 

dwelersare 
'be 	1 	€-i:i:e. 

dtfferenttrom 

those inaforest, f 

IhOSefOLrnd in 

a City park am 

different from 

those in a desert, -. 

andanmals 

around a farm or T 

manch are .‚ 	 . 

chfferentfrom 

those in a marsh 

or swamp Stages of Successon on Land 
Bare Seil Be:ause there is noth:ng tu eat, ver few anunals 
are f: 	d at ehis stage. 

EarlyWeed Stage. This provides a slightly 	r environrnent 
tor animals than bare soil. The grass 	is that grow 
provide seeds for ground-feedmg hir 	leId sparrows 
and homned Iarks, and jur certain kir - 	 e. Some paiches 
of bare ground still exist, and the ca 	am Es da not provide 
much cover jur animais 

LateWeed Stege. In this stage, such planis as broom sedge, 
quark grass, asters, goldenrod, pokeweed, and povertv cat 
grass might support a few nesting birds. An orcasional pheas- 
am or quad might feed an seeds, and winter birds such as the 
tree sparrow, snow bunting, or junco mtght lind food. Rabbits 
and rneadow mmc ran lind food and cover. 

18 	NATURE 



Prairle Subclimax. When plants such as 
Kentucky bluegrass and cover move in and 
form a sod cover, the area becomes better 
suited for anirnals. Insects will make their 
home there, which will attract insect-eating 
birds. Cover is available for birds like the 
meadowlark, which will then nest. Food and 
cover also are available for rabbits and many 
rodents. Consequently, food is provided for 
animals such as foxes or hawks, which will 
feed on the small mammals and birds. 

Prairje Climax. If grass is the climax growth, 
the next (and final) stage, consisting of long- 
lived perennial grasses, will supply food and 	

~t All 

nesting cover for several other animals. Now 
other species of prairie birds, such as the 
unland olover and erasshouoer snarrows, can 
be found. Jackrabbits, ground squirrels, bad 
gers, coyotes, and red foxes might also move in because they 
will find food and shelter there. But generaily, the subclimax 
supports more animal life than pure stands of climax growth. 

Shrub Stage. If forest is the climax growth, a shrub stage 
will succeed the perennial weed er grass stage. Birds such as 
the chipping sparrow, cardinal, and indigo bunting will nest 
among shrubs like sumac, sassafras, witch hazel, and prickly 
ash. Bees will nest in the ground, and typical shrub insects like 
damsel bugs and assassin bugs will be 
found. Cottontail rabbits will find cover 
they need, as will bobwhite quail. 

Subciimax Tree Stage. As larger trees 
replace the shrubs, still other animals 
will be found. Treenesting birds like 
blue jays, cuckoos, crows, flickers, » 
flycatchers warblers and hawks will .. 

be found lnsects that live under tree 
bark or in deadwood will lind food and 
homes for the first time. Mammals such 
as deer,  squirrels opossums raccoons 
and bears can find suitable food and 
cover for their needs 4 
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Climax Forest. Although some of the same animals found at the 
subclimax tree stage also will be found in climax forests, many 
of them will be replaced by animals that find more favorable 
conditions in the climax forest. 

Stages of Succession in Water 
Much like the way particular land animals are found at certain 
stages of succession, certain types of animals are associated with 
each stage of succession in water. 

Open Water. In open water, few animals are seen. There 
might be fish such as bass, and down deep there might be 
lake trout. A few diving ducks, such as mergansers, might 
find food there. An osprey might catch a fish near the surface 
of the water. Animals such as clams or mussels might be 
found on the bottom. 

Submerged Plant Stage. In shallower water, plants such 
as algae and pond weed will live and provide fond for more 
animals. Insect larvae live on these plants and provide fond 
for fish such as sunfish or crappie. Bass also will be found 
here because they feed on small sunfish and insects. 

Floating Plant Stage. In this stage, water lilies and smart 
weeds grow. Fish will find food and shelter among the under-
water stems, and frogs might be seen 00 lily pads or in the 
waten Such birds as herons find food here. 

r 	--- - 	-. Reed Marsh Stage. 
When cattails bulrushes - 

	

	
and reeds grow, the 
pond has become more 
of a marsh than a pond. 
Mammals such as 
muskrats now find food 
and cover; red-winged 
blackbirds, yellow-headed 
blackbirds, coots, rails, 

Y: and some ducks will 
nest. Mink will be at 

• Imme here because - 	'-- 
there is plentiful animal 
life on which to feed. 
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nishes take over re successkrn has become a sedge meadcr 
Here bobohnks W1i find tc'od and nesting sites, and marsh 
hawls er short-eared ewis search cut mice for iood. The nexi 
stace mav be prahle er shrub, and he associated anirnals will 
coselv resembie :h€ 	hon troni bare grrnrnd te forest er 
prahle chmax 

How -urns Affect the 
Wik$Ife Cornrnunty 

Hrnr.. 	 .::..::e communhies in ehvious wavs. 
Nfai ±::.±..: cri:ilture, housino develeomeats. 

airpoT: ::::::i:::.. 1:.- rs 	:as rnigh: be floeded hv dams In 
tincuve plant and 

is createi aithaigh lt Is rD 
longer natural. 

Foresrs might ts 	.:: ::::iJe umher, chemkals. paper 
puip. er other 	 in evervdav hie. Careiessness 
ahght ause fres that i::::::. rests anti hie anintal; that he 
in rhein. These evems set back ehe wuldliie communliv re an 
earlier suate ei suesan. 

Prairies inight be pioweh for agricuhure 10 grow more ioo 
or peouie. But man -,-  ot hie anintals arrd pianrs :hai can li:e 

onv er. hie prahle will disappear irem these areas. 
Te rente extern. wildlife corn:nunhies also cm be created. 

Farm neads, farm marshes. hedgerows between cuitivated felds. 
shruhhv radsider. aurd similar preiects are. in a rente, wildlife 
communines thm mkght not have exsted in the area before hut, 
afer betrug created bv people, become hemer tor wildhie. 

Hunrant also afiect wildiiie comruruniries itt less ohvtous 
wars. We mi lit upset the balance M a cxirnuunirv artd aiiect 
the plams ar.d anmrnals thar live these. in a iake. fer example. 
anglers mav caich crulv hie basK, ieaviag teQ ie;v hass 0) eat rh. 
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The ivory-billed woodpecker, thought to 
have been extinct in the United States since 

the 1940s, has recently been rediscovered. 

Visual sightings and audio recordings by 
scientists in 2004 and 2005 suggest that md 

vidual birds may still exist in a few remote 

areas in Arkansas and possibly Florida. 



Cur state ana rauona: park rysten nd the efforts of 

m$n P va t e GGUOS ar 	 OJr tternpt tO 

orosrie ofe cor ntes, Bnt ton pressur- of  u 

.crounu pot.Ptt  on r kS rcressHqk dfficu tu 

Sp thes- dren nrL 

You ..nn 000 nUT 0vhat tounts sn'J nnms am 

i­ur stmo bv con'tacting saum tutes 

nitUU, 	soc- 	O-nrnent. or b; 	:- 

s ard V. 	e S 	c- ncLche Ott; eC 	is.00v 

eros 05 Pmh i.üD 

Domestic Animals 
ncause dontnsttc anima 1 s 	ntised for foo, c ohng, or 

ation, tImo: influencc tot n::ldlife comrn; ::c s part of 
..v humans affect the environment. 

Cattle, shus;.. moh 	i1 feed on plan: 	msncciallv 
grasses that 	u: 	u -  ur their use. iu: 	• 'he 
food suppiv in a wildlife corntojnitv limits the nooP 
animals that can live there, ihn 	: 	in an a 	.vhcre 
dornnstn 	oraze lirniN : 	of anis. :hat 
land not 	: - 	00 many 	totns cnn 	t the gatss 
to wher€ 	cuchens and dies. This overgrazing can destroy a 

‚vhich hld animals also live, so that tvhh birds 
:hat Los :here have no food or cover. ihn ani- 

ccc, or the rn:tcher must supol': more food. 
In soine placs. cattle or sheep grazing in forested land 
a harmful etiect on nnnts and wild anirnals. 'nie or 

shcep eat too much of ute yround cover and, bv namiking over 
the ground day after day : - nck the earth so that vater c, -.. 
penetrate :he soil. Whct i: :nhts. the 'vater runs off quichh:, 
taking set; .vith it. Th:s .;nshce tutu s:otarns. making theo: 
unsn':.:i für fish. Floods rnight occur if too much rain falls. 
The lack of ground cove:' :: the forest also attecis the wild 
anmais that dctend on ii für food or cover: these animals 

die or not's amvav. 

When breeding 

populations can 

na langer keep 

up with natural 

causes of 

death, certain 

species become 

endangered and 

might become 

extinct. Once 

extinct, a species 

can never be 

reproduced and it 

is lost forever. 

‚hneme os'raraznct ha5 occ: -'meh - -- thut ts, 'uhv:e dumm ST'S s - ;mas hv 

:e5tra od the argn-h curt f md ton ab 0 'tv 0' the 	tu praduce 

g'-SS o f  5 high aum v—tn Omtute,  of ton 000;'nunrtv 	r, -, es, 
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Meanwhile, the forest itself is harmed. First, the nacked 
earth prevents vater from re.:h .rlg tree r::s, and thc 	rowth 

Where a prairie rate c. 	:r 	: 	 :::. i: 	the ground cover in the 
meets a wood- forest : 	 ::: 	..:: 	 .: 	 :: 	oe tc 1 2,-ge trees 

vhei 	:.'.  
and, where a these seedlings. killing them corn:c-:c1 	:.:s:ig them to 
hayfield meets a become deformed. 

oornfield, where a 
Look Along the Edges 

marsh biends into 
As vou observe wildhfe commumlies, you will discover that the 

woods, or wher- best places 10 find animals are where two commt. 	:.es meet. 
evertwo com- :nmuni- 

- 	 .. - 	 -‚. 	 ' i.:. 	-•-- . 	 ', 	SU 
munities come 

' 	 . 	 .: 	more :..' 	- 

together, you Fot c 	hiN find food in fieids where cover grows. 
But thov . .' 	 : .: 	 ‚. - or brust: 	.-'er fr.-:' 	hr eri'es. 

will find a larger Where a 	:- 	 shruhi. 	.: 	 .. rab 	:s 	. e fo 	.: 	md 
variety zover dose together and therefore can live 	uccestuih. 

ofanima s. 
1: 	".........n though a 	: 	 . 	 : :- 	 can 

. 	 - be to .. ............. :e edge, sorr 	. 	 -';es and 
require la:: 	s:. -:j: 	of a cc:.:. : 	

. 	 as an 
unbroken forest. 

When invasive (normative) species are introduced to 
an area, they compete and—over time—often overtake 
native species. Invasive species can ultimately throw 
off the delicate balance of the wildlife community. 
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Principles of Leave No Trace 
Da your p3rt ca ksao natura natura Dy foHoo»ng 

to3se crncpUs. 

1. Plan ahead and prepare. Poper pianrnq 	‚ 

and orecurjOon ncrcases satetc. reaucas tia 

rraact of your'. cd on the an'.' c'nmcnt, and 

heas mace cou au tdoor exrenence marc enoyab 

2.Travel and camp on durable surfaces. Naturcd environmenta 

am rasy damaged hv bot traffic. Use t'xst3ng wls or travi 

an durab . ic urfaces such,as rock, grave!,sand, comoacted 

caiL da,' ara,,ses, or snow Large groups shoud spraad out ca 

od cmating new tram Kc-cp car asites srrcaW 

3. Dispose of waste properly (pack lt in, pack lt out). Any 

macnra' pucpiu navo u'-'hnJ puiutes de envronrnent cc ci 

nagr't create a haa,th nazad lor ‚vLdbfe or order aUtors. 

Pack nut an, trash anrl kUtover fooa. Eispose of human 

.rste by dqqing cstn'as 6 to 3 inuhes deop and 200 teet 

aAat from crter rrsds, amt carnJstos. 

4. Leave what you find. Observe tha interestinq trungs vau 

f no. am do "cc dUturb mcm. Usa estubhs'rad campsttes sf0 

cc not after th'm in any aJaV Restore amusftes to prisflne 

c,naitun hefore ',au ea'e. 

5. Minimize campfire impacts. Usa a ijhtwtght staue when 

cookinq di de hackcountr', if you neen ca hudd a tire kamt t 

ein smaH nn:i usn amt,. doad or dotsncd vnood. ccicr cut dmsn 

'ir'it.s m craes tor frec.00a. 

11 Respect wildlife. Smy far encugn auvak from amma's that 

our presence coca nut dsturb rbcc" natura ac'uvdy. Store 

fooc, food scaps, anct trash securrdv ca prevent anirna'S 

from eatnq food tna t is not part cl deir naiurai ciet. Neaar 

r m,a cUa anmuis 

7 Be considerate of other visitors. Let e.c'rvone enjoy natcre, 

Trave amt 'namp ctueti, aurt 53.y from oder peoUe. Biend 

m by a.aar"g subdued colors Leaue pets amt pertabie audo 

devtes ac dome. 
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The best wav learn w identiv hirds is to venture outside and 
look and !isen for them. If vour caunselor or sorneone else who 
knows birds ran go with von, so much die better 1   not. vour 
task will be rrore difficuh. bur von ran do ii öv vourseli. First, 
bonuw a pair of binx'ulars er fleld glasses. Thev will rnake bird 
watrhitig ITudh more fan and idemification niudh easier. 

Next, iearn scmething abont bird famtlies and where thev 
usuallv are iöund. For example. if vou wanied ta see ducks. 
von would look at a bodv of waten Ii von wamed to see wood 
neckers, von would look in trees. Ii von wanteh to see meadow 
iarks er kilideers. von would look in fields or meadows. 

When lust beginning u 	d'watdh. first tn' to piace a bird 
in die cerrect fatniv gronping. Deternilnin the soecies W ill 
then be easien Generallv. die corurnon birds von will s--e- 
he nkic 	orte of die following gronos. 

Wadint E.  rds. Herons. egrers, and hitrerns .rre 
grojp hn. nc 

long nedzs, and long. poimed bhils. \bu 
usuahiv see thern wading in shallow wai 
warching dir smafl fish. 

Waterfowl D..t. . ano ge,—se art' i n 
'u an.. &ua 	are .t'O 	'r' 

watet or rrarshes. Ducks are divided 
~ mo zwo gow riese iha. feed 
uppuig up and dabbhng in siancw 

e anc 210«e rat a 	t'v' iowj  

.rslookingat 

aiwaystry 

ta nare the sun at 

your back. Wben 

hie sun shines 

an the bird from 

behind you or 

from a slight side 

anie,you ran see 

anv color cleady. 

Othewise all you 

nloht See lsa 

ilack silhonette 

gui a treetop er 

oatinq an a pond. 

T 
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Woodpeckers. Flickers, sap- 
suckers, and red-headed, downy, 
and red-bellied woodpeckers 
probably are the most common 
birds in this group. They usually 
are seen climbing tree trunks 
and probing the bark for insects. 	 ‚Y. 
In fhght thev flap several temes 
then pause which gives them an 
up-and-down sort of flight. 	 ' 

Rycatchers These birds gener

- 

ally perch on bare twigs or power 
limes, once in a while flying off to 
catch an insect. While perched, they sit quite still, occasionally 
jerking their tails. King birds, phoebes, and flycatchers are the 
most common birds in this group. 
Swallows. These are smallish birds with long, siender wings 
seen most often as they fly gracefully over fields or water, 
chasing insects. Tree swallows, barn swallows, and martins 
are members of this group. 

Jays. In general, jays are birds of the woodlands, where their 
large size, long tails, and bluish or gray color heip identify American robTr 

them. Blue jays and Florida jays are found in the East; magpies, 
California jays, and Steiler's jays are found in the West. 
Thrashers. This is a group of robin-sized birds with slen- 
der bills, which generaily curve downward. They are 
seen on the ground or in bw shrubs. Mockingbirds, 
catbirds, and thrashers are in this group. 

Thrushes. This group includes the robin, bluebird, 
and thrush. With the exception of the bluebird, 
all generaily are brownish on the back and have 
speckled breasts. They all are known for their 
beautiful songs and usually are seen feeding 
on the ground. 

Warblers. These small, brightly colored, insect- 
eating birds have fine bills and flitting habits. They 
are birds of the woodlands, usually seen at the tops of 
trees or at the tips of shrub branches. Some of them are 
myrtle warblers, Audubon's warblers, yelbow warblers, and 
black-and-white warblers. 
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Meadowlarks, Blackbirds, and Orloles. These birds 
are found in several wildlife communities: bobolinks, 
meadowlarks, and cowbirds in fields; orioles in high 
trees; grackles in rnarshes or woods; and redwings in 
rnarshes. Most of them are brightly colored, and all 
have distinctive songs. 

Finches and Sparrows. Birds in this group all have 
strong, cone-shaped bills adapted for crushing or 

-t 	- cracking seeds. They are found in almost all wildlife 
communities. Cardinals, grosbeaks, sparrows, towhees, 
antI juncos are in this group. 

Western rneadowlark 

As you watch birds, find out as much as you can 

about them. Noticing the following things about a 

bird will help you recognize the species the next time 

you see it: 

• 	Its call • 	Where it nests 

• 	Its song • 	Whether lt walks 

• 	What lt eats or hops 

• 	How lt flies • 	Specific markings 

• 	The trees or other such as an eye 

plants lt favors for stripe, wing bars, 

perching and singing and coloration 

The easiest way to learn bird songs is to watch a bird 

while lt sings, so you can immediately associate sight 

with sound. Some birds, however, might be heard 

and not seen.You can get help from someone eise 

or one of the recordings of bird calls listed at the end 

ofthis pamphlet. 

Learning about birds takes time. You will be sur-

prised, however, that recognizing birds is quito easy 

and can become the basis of a lifelong hobby.There 

are more than 700 types of birds to be seen in the 

United States. 
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Nest Boxes 
Mariy birds—among them b!uehirds, wrens, tree swallows, 
titndce, chickadees, and some ducks, hawks, and owis—nest 
in holes in hollow trees, known as cavities. Unfortunately, 
nest cavities are hard to find in many areas or have beeil taken 
over by starlings and house sparrows. By building nest hoxes 
with properly sized holes, you can increase the roulations of 
native cavity-nesting birds. At the same time, you will exclude 
invadt'e s'ce 	h7 	starhn 	and hou$e 9p3rrow. 

Eastern Bluebird Nest Box 
Materials List 

• 	Standard 1' X 6, 4 feet long 

Stanciardboardi 	X 10", 

in 	eng 

aporoxmatelv 20  

S forpvoipnt 

One doubleheadnd 

nc 	3 r h1r"g 

daar abend 

H IEI 
H L 	LJ 

The nest box plans have been provided hy the North American Bluebird Society. 
For more information about bluebirds and their conservation, visit the NABS 
website: www.nabluebirdsociety.org . 

SIPE THEOt0 
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The most effective nest box design is an upright rectangle 
with an overhanging roof and one hinged side for easy cleaning 

Do not put a perch (see the plan provided in this chapter). The size of the entrance 

belowthe hole hole and overal] dimensions of the box vary, denendinp en rhe 
specles vou wam to attract, althougn a box with 	1 '' 

in your bird box. hole is ideal for a variety of birds, including bluebirds. Fancy or 
Native birds do unusual dcsigns, Elke those that imitate human houses, generaliv 

are not verv effective or safe for birds. 
not need one, and Use 3/4-inch, untreated lumber, not particle board or metal. 
a perch makes Assemble the box using gaivanized serews, which hold tigliier 

lt easier for 
and longer than nails. Be sure to drill several 1/4-inch ventilation 
holes around the top of the side and back walls, and several 

house sparrows, more in the floor for drainage. lt is not necessary to paint or 

starlings, and stain the finished box, although a coat of tray or light brown 
stain or ciear watcrproof sealer will heip preserve the wood. 

other predators to Avoid dark colors, which will make the box too hot in the sun. 

attackthe birds Do not paint the entrance hole or inside of, the box. If the 
lumber is smooth, use a sharp nail, rasp, or hie to roughen the 

nesting inside. inside of the front of the box so the fledglings can easiiy climb 
to the hole. Saw kerfs may also be etched on the inside of the 
front panel. 

Do not build Biuebirds like nest boxes placed in open country with 
apartment low-cut grass and widely spaced trees and shrubs. Chickadees, 

boxes, except 
wrens, and titmice prefer woodlands. Mount the box on a steel 
pole 6 feet off the ground. Wrap a 24-inch-wide metal cone 

for martins. around the pole or cover the pole with grease to discourage 
cats, raccoons, and other predators. Face the box away from the 
prevailing wind and rain. 

If you place more than one box, space them at least 300 
feet apart so that birds of the same species will not fight over 
territoiy. If you place boxes closer than this, be sure to observe 
them carefully. Birds of the same species may iigbt over the 
boxes, and you may need to move orte. In other ins tances, 
different species may use the boxes. In either case, this is a 
great opportunity to learn how individual birds and different 
species interact. 

Clean out boxes in late winter, removing old nesting materi- 
als, monse nests, and other debris. During the nesting season, 
check the box weekiy. When the parents are absent, quck1y 
open the hinged side, count the eggs or chic' ,.<„, vithout disturb- 
Ing the nest or its residents, note anything unusual about the 
nest materials, and record the results in your held notebook. 
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Then leave the area so the parents can return. Clean cm the 
hoxes after each nesting, and then inspect again in early spring 
prior to the es:a eon. 

Mct •a 	cc.z hatch !'vo weeks after the last egg is 
laid. read.. :c•.e :he ne ,. .: 1 14 :o 21 days. 
Dc not disturb the box during the last four or five davs of this 
period, or the young birds might leave before they are ready. 

Other Nest Structures 
Not all hs nest in tree :::ic. b..t sorne of th 
s'ectes 	car henefit  

:•h.:.:•:.:s, and ba:: :‚:1•. 	‚vl lies -. 	: I  

square wooden platforms mounted beneath the 
out of the ;:ind 

ch build flim ....ests, 

	

ige more babies 	:rovide 

	

cones of metal 	;1.::e "c1*... )Out 10 

	

.n diameter and 	;ito a 	... n the 
brar....... a de::s mm tree like a pine. 

Mourning Dove Nest Basket* 

1 

Materials and toos 
one 12.hy12-inch piece 
of hardware cloth, wfte, 
staples,tin snips 

2 	 .. 
r 

 

12 

 

Assembly: Cut the cloth into a 12-inch circle. Cut out a 2 1/z-inch pie plece from the 
circle and wre the edges together to form a cone, es shown.Wire and/or staple 
the cone secur&y into the crotch of a tree 11mb. 

This plan cornes from the Northern Prairie Wildlife Research Center, The NPWRC website can be 
found at www.npwrc.usgs.gov. 
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Furpe marnns nest in cnones, usuafly in special 
-t 	-,t house' nest ooxs or in hotlow gourds 

Fr r-,1,j„e 	 on SttracOflg martins, write 
to the Fumoe Martn Ccnservaon Association, 
3 ,3 1 	Dre, Suite 6, Erie, PA 16505; or vsn 
ts v. ebsOn St 	ni.purpemart.or9 

Robin Nesting Shelter 
Notes: 
1. There is only one side. 
2. Roof hangs over sides 

and front. 

3. To assemble: 
a. Nail through back into floor 

b. NaH ttirough side into floor 
and back 

c. Nail ttirough roof into side 
and back. 

1/GALLOWANGE 
FO SAWCUTS 

1 	SACK 	1 	ROQF 	 1 	9«7E 	\ 1 	FLOO 

&/2 
28/2 

Robins will nest in shelters made with one or more sides open. 
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Water 
One of the best ways to attract birds to your back ard 15 to You can make 
provide nater. A simple, old-fashioned birdbath works weil, as 
long as 	r

-
!,: keep it ce:n by scrnbbng 	everc 	

. 	
or two with a tempora 

hot wate: ad addie 	:esh 	a: 	hose. Ycc need on!y birdbath by 
the bowl from a birdbath or a shaflow plastic dish like those 

digging a shaUow 
made to go under p.  : „2d piants. Place the bowl direcov on the 
ground near escaoe coer such as trees or bushes. Pri: a fiat hole in the ground, 
rock as big as von: hand in the middle so that only an inch or 
so of vater covers it. Some birds do not like to wade into deep 

removin 	an g 

water to bathe and can stand on the rock. sharp stones or 

sticks, and theo 

liningitwith 
ne souno OT runnnQ or 

drh:ona vaer vv'H aract heavy plastic. 

hrcs from afar. Heres an Place gravel on 
easv -0p 	H 

put  
past{c mkk jug 	\otn a.ater 

rocks around the 

above a cordba:h 	or edgeto hidethe 

piastic, and fihl lt 
Pue a hat rock in the bow, 
and tik tne bov 	whn 	cater, with water. 

Unscrevs the cnn of the J  u  
shghty to aow air nsde. 
Make a on 	hoe svth a 
nee,-- s or rjn H the hott(-,m 
of the jug so te 'Natar dnos 
v--,v sowy 	n:o the basn. 	.• 	 . 
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At first, identifying three different wild mammals in the field 
might seem difficuit. You might find rabbits, squirrels, chip-
munks, or woodchucks rather easily, but depending on where 
you live or camp, other mammals might be more difficult to 
see. Bot if you start by looking for tracks or other signs, you 
will find that mammals are much more common than you 
think. Look for the following signs. 

• Tracks in the mud or sand along waterways 

• Signs of feeding around fruit-bearing shrubs or trees 

• Rough bark around the hole in a hollow tree 

• Droppings on anirnal runways in woods and fields 

• Animal homes—holes in the ground, muskrat houses, er 
beaver dams 

Kinds of Mammas 
In general, the mammals you are likely to see can be grouped 
as follows. 

Pouched Mammas. The opossurn is the only one in this 
countrv; they are different frorn other mammals because the 
females have a pouch in which to carry their young. 

Moles and Shrews. Shrews are the srnallest mammals-
sorne only 2 inches long. They have 
pointed noses and short tails. They 
live in leaf htter on tlw forest floor 
or in tunnels under lawns and held'. 	 . 
They eat insects and sometimes snails. 
Moles have bog, pointed noses, and 
their front legs are shorter than their 
back legs. 

Shrew 
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Bats. These are ehe only flying mammals in this country. 
(Flying squirrels can actually only glide) Bats have remarkable 
flight abilities. They nest in caves or hollow trees and feed 
on insects. 

HeshEating Mammals. This group includes some of ehe 
larger land mammals and most of the valuable furbearers. 
Bears, raccoons, martens, fishers, weasels, mink, otters, 
skunks, badgers, foxes, coyotes, wolves, bobcats, Iynx, and 
cougars are included. Some of ehem eat plants, but all prefer to 
eat other animals and have canine teeth for tearing flesh. They 
live in many kinds of places; some are found in every kind of a 
wildlife community. 

Watrus  

Rodents. These animals are the gnaw-
ing mammals—mice, rats, woodchucks, 
marmots, porcupines, beavers, musk-
rats, nutria, chipmunks, squirrels, and 
gophers. This is the largest group in 
terms of numbers and different species. 

Rabbits. Found in most parts of ehe 
country, hares and rabbits live in hedge-
rows, thickets, eangles, er holes in the 
ground. They have long hind legs and 
long ears. They eat only plants. 

Hoofecl Animats. Deer, moose, elk, 
mountain goats, bighorn sheep, bison, 
antelope, and wild pigs are in this group. 
They have hoofed feet and teeth adapted 
for cutting grasses and leaves. In general, 
they are long-legged and among ehe larger 
mammals. They usually are found in 
wilder areas. 

Water Mammals. Whales, seals, wal-
ruses, porpoises, and dolphins live in ehe 
oceans. They may resemble fish, but ehe 
young are born live and feecl on milk. 
They breathe air and must surface regu-
larly for a fresh supply. 

Armadittos. These animals have a shell-
like skin, a pointed nose, and rather 
long ears. They eat insects, insect larvae, 
worms, and some planes. 
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Plaster Casts 
Animal tracks ran be preserved for later study II von make a 
plaster cast of them. To begin, form a strip of cardboard into 
a circie, secure wieh tape, and plare lt around the trark. Theo 
mix same plaster of paris in a ran of water until the texture 
resembies meited Ice cream. Gently pour ehe plaster inside the 
cardboard mold, allowing the mixture to tlow irito the track. 
Da not pour the plaster directiv into the track. 

When working with plaster of paris, take care not to 
inhale the dust as you work. Also, wash your hands 
thoroughly with soap and water afterward. 

Thep1aar will take about 20 to 30 minuws 
As lt hardeis, place a few short sticks across the piaster, insnie 
the cardboard, and pour a little more piaster on top. The sticks 
will reinforce ehe plaster and keep lt fram breaking eoo easily. 

When the plaster is hard, remove lt from the mahl and, 
using an old toothbrush or stiff brush, carefuhiv brush off the 
lire or sand that stichs ca lt. This rase is known as the negative, 
and with lt vau ran make as many positive cases of that track 
as rau want. 

Nexe, decide what size 01 rast rau want. Then make a 
wood frame tha: size. 

To make c- :sive cast—chat in, the rast that resembies 
the natural 	t—first raat ehe inside of ehe negative rast 
with petroleum 	Tien tay the waod frame an a fiat board 
and fihl lt wiCh plaseer of paris. P:ess :ie negative inta the saft 
plaster anti leave lt there until te er is thomughly hard. 
Then remave lt fram ehe mold, betr circ:ul not Co crack ehe 
plaster. Before you forget lt, write de name of ehe animal anti 
the date an the fiat top of the rast. 

If the dirt or sand is too dry to make plaster casts of 
animal tracks, use a Iong-handled spray gun to spray 
shellac over the track from 4 to 5 feet away. Be care-
ful not to blow away the sand or dirt.The shellac will 
hold the dirt in place so that you can make a plaster 
print of it. 

The Nature 

merlt badge 

requireme 

da not suggest 

that you collect 

or even touch 

o. animals. 

Remember that 

same animals 

might carry 

diseases and 

ran be extremely 

dangerous. 
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Reptiles and 
Amphibians 
Be 	e 	a 	g oon trat 	hlp 
ea22 'e abit ep Iles and ai 

ha ci zhould 	rio 	rep 	e-. irin 
amiians are and how thev di1't'er 1'rotn 
eadhother. 

Rptiles indude snakes. dzards. 
urtles, alligators. and crocodiies. When 

The gient te.d secrersi poisonous 
tl 	a-e 1.Kom. ihese a1Td 	'xk like her teisia rc 	> to pe 
parents. Afl 01 tnem are Dom ort iann dItO 

all have lungs. Thev all have scales, plares. 
or shelis. 

Salamanders. frogs. toads, and newts are amphibians. All 
of these a irnals snend their earlv hie in wate: -  or where lt is 
auhe moist As. thev grow older. mativ of them chartge inro 
entireiv difrerem looking animals. \bu mav have se—en tadpoles. 
which dan around m the water ar.d somewhar resernble iarge-
he-aded fish. Later, thev grov legs and develop dito frogs or 
toads. Thev friert live on land or in the water and an land. 
Thev are calied amphibians because thev spend part of die 
urne in vater ami bart an land. 

Same reptiles and arnphibians are poisonous or can bite 
wlih painful resuhs, so und am which ortes ta avoid 
before venruring into their habitat. Most 
amphibians are harrnless, hut same 
species of salam anders 
niightgiveanastv 
bi-,.e. and seine 

toxic secretion. 	 1 

Theword 

amphibian 

comes from a 

Greekwordthat 

mit s leading 

s double life. 
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Timing Is Everything 
Using a long-handled 

The best urne to look for reptiles and amphibians hook, tip up and then 
is in spring, as they emerge from hibernation, 

replace all objects 
seeking food and the warmth of the sun, and 

beneath which something hunt for their mates. All of these things, plus 
the fact that vegetation has not started to grow, might hide. Reptiles and 

make them much more conspicuous than they amphibians seek shelter 

are at other times of the year. under boards, fiat or loose 
Fall usually is the riext best season Co rocks, cracks in cliffs and 

see reptiles. They seek sunshine for warmth ledges, rock siabs, and 
again, and many gather near dens or burrows. boulders.The sudden light 
Summer searching is unpredictable. You might may temporarily dazzle 
find turtles, water snakes, and many varieties specimens uncovered in 
of frogs during hot weather, but most shun the this way. Other specimens 
heat and the sun. Others prowl only at night; 

may quickly dash to other 
sometimes lt is profitable to look for them wiCh 

cover. Be sure to look a flashlight alter dark. In areas with harsh 
winters, these anirnals hibernate during the carefully since some will 

cold weather and cannot be founcl. be almost hdden by the 
soil or leaf Jitter. 

Each species has a distinctive call. Some, like the spring peeper, 
bave a high, piping note. Others, like leopard, wood, and pickerel 
frogs, make a noise that sounds like a snore or a grunt; the call 
of the green frog resembles a loose mandolin string; and ehe 
bullfrog's bw "jug-o-rum" is well-known Co almost everyone. 

In the spring, frogs and toads sing day and niht, hut if 
you try Co approach thern in the daytime the\ 	iii stop long 
before you reach them and you 
probably will never see them.  
They will dive out of sight or 	 .. 	 - 	. 
hide under vegetation. However.  
if you stalk them quietly at 	 ' 	V  
night, flashlight in hand, you 
may be ahle to watch them sing. 	 .- 
Unless you can go out with your 	- ‚ 
counselor or another expert, this  
is the best way to learn calls.  
Look for frogs and toads a  
so you know which call beon's 	.. 
Co which specirnen 
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Insects and Spiders 
Wherever you hike or camp, whether it is in the mountains, 
on the edge of the deseris, on a coastal island, or in a prairie, Make sure you 
\vood. ip.rsh, or park, you are sure to find insects and spiders 
tM 	ILIJIV kinds. can recognize 

1b dentify insects and spiders you will need a good field potentially 
gulik, in nllition, your counselor or another expert can hell) 
you. Ii iiit2i-e is a museum or a zoo nearbv, you can probably dangerous 
get heip thre. If not, rely on books available from your school spiders native to 
or public library, or, with your parent's permission, search 
the internet, your area before 

setting out to 
Collecting Insects 	 collect and/or 
lnsect collecting is an inexpensive hobby. Almost all the 	observe them. 
equipment you need can be made from o(Ids and ends found 
amuncl the house. lf you plan to collect and mount your 
specimens, you will need a collecting net, a ldlling jar, 
a sieading  board, and specimen l.oxes. 

How to Make a Collecting Net 
1. Bend a wire clothes hanger into a 

squared hoop, as shown. 

2. Make the bag from fine-mesh 

fabric, or use a 5gallon nylon 

paint strainer available at most 

paint stores). Use fishing line to 

sew the hag to the wire hoop, 

3. Use duct tape to fasten the ciothes hanger 

to a wooden dowel or broom handle. Do 

not make the handle too Iong or heavy to 

handle eusily. 
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Freezing is the safest and cleanest alternative 
10 preparing insects for mounting. Put specinlens 
in a jar in the freezer (with your parent's penik 
sion) until they are dcad. Soft-bodied insects such 
is magnts and caterpillars can be kiiled by piacini 
liem diFectiv in rubbing alcoho!. 

1  you prefer, you can use a killing jar to pre-
pwc insects for mounting. Wash and dry 3 wide-
mouthied jar, such as a pickle jar. Gut a piece of 
ct:cn batting to fit the bottorn of the jar, and cut 

disk of catdhoard or wire screen the same size. 
\'loisten 1 he cutlon batting with nail polish iemover 

contiins ethyl acetate, and plice it in the bot-
iom 	the jar. Place the screen over the batting, 
and add a crumpled tissuc' in the jar tu absorb 

Killing jar 

	

	 moisture and to give the insect sometting to climb 
on and hide in. 

Be sure to read the safety precautions on the product 
you use in the killing jar. Label the jar as "poison' and 
keep it tightly closed, except when you are putting in or 
taking out an insect. Do not breathe the fumes; always 
go outside or to a well-ventilated area to put the fluid in 
the killing jar, and keep it weil away from fire. 

For showing your insects, all you need is a cigar box or 
other siniilar box lined at the bottom with polystyrene foam, 

Look for spiders in 	corrugated cardboard, or soft fiberboard. This material will 
cracks, corners, 	hold the pin 011 vhich specirnens are mounted. If you use cor- 

an oter 	- 

	

d h hd 	
rugated cardboard, glue two layers together willi the ridges 

 running at right angles. \iur box will look heiter with white 
den places, such 	paper glued on the sides and bottom of the inside. 

as the back of a 
lf you see fine brown dust on the bottom of a specimen 

cioset. Outside, box, you will know that dermestids—or carpet beetles, 

find them in webs whose larvae will eat mounted insects—are at work.To 
keep them out, place moth crystals (paradichloroben- 

stretched between zene) in one corner (preferably in an envelope, too), or 
branches oftrees put the entire box in a freezer (with your parent's per- 

and shrubs. mission) for about a week. 
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While common straight pins can be used 
for pinning insects, they are likely to rust 
orspolithespecimens. Reguar 
insect pins are reccmmended. 	. 

InsecePins 

sou can purchase Insect pens from a beologecal suppli com 
pam A local nnural n?stor% museum college high scnool 
or agricultural agent c: i heip von loc:: tI: r tare: s 
compny, or sec tht 	nnrees 1 d 

How to Pin Different Kinds of Insects 
Take care in pinning insects to do the least possible damage o ehe / 

specimens. The tiniest specimens (gnats, mosquitoes, small beetles) 
are not pinned, but are glued to the tips of small paper points through 
which the insect pins are thrust. 

You will rieed a spreading board Co 
mount butterfiies, dragonfi im, and 
other wiriged insects. A standard 
spreading board keeps Ehe insect's 
bodv in ehe center groove so that its 
wings dnz in a slightly raised position 
So, when an irisect is removed froni 
a spreading board, Ehe wings will 
droop a bit. Wings dried on a fiat 
surface would droop below the Ievc 
of Ehe insects hod, detracting fron: 
ehe specimen's appearance. 

15 

WATERUG 

- - 

eulrEgFL'r Jwies 
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Labes 
Print ehe Iabels—callecl points—in permanent ink on small 

Record booke pieces of stiff white paper and place them on ehe pin below 
ha an interasting the specimen. One label should show the plare anti date of 

rapture and ehe colleceors name. Write the scientific and com- 
add 00 o a mon names of the insect an the other label. Some enthusiasts 
roIIection but also give each specimen a nurnber, which they,  enter in a 

the should not rerord book along with facts of interest, such as the plant ort 
which the insect was found, unusual weather conditions, and 

be used in place color changes after death, 

of complete, 
Raising tnsects accurate labels. 
insects lav E 	tl 	when hatched. bring a new generation of 

___________ insects into :±:::: - Id. Same eggs hatch into smaller versions 
of the aclult :::. That is, ehe young closelv resernble their 
parenes. Thev grow through several stages until thev,  are the 
same size as their parenes. Grasshoppers, mantises. abo crickets 
are insects of this type. 

Other inseces, such as butterflies, moths, dragonfhes, and 
cicadas, lav eggs that hatch into lartae, er caterpillars, which 
in turn spin a cocoon around themselves. Ther rest in this 
papa stage until they emerge as aduit butterflies om moths. 
The interesting thing is ehat in earh stage of ff5 life ehe insect 
has a different appearance from each seher stage. Sometimes 
lt is difficult es ideneify inseces in ehe larval or pupal stages. if 
this is ehe case, you can save ehe caterpillar or cocoon until lt 

develops ints an adult. 
With any insects, 

• 

vou ran collert egg 
masses and keep ehern 

• 	 outdoors or between ehe 
srt n and window Co 

• 
	 them hatch, But 

:.stter not to 
- keep them inside where 

a4 L 	 ev viI de velop eoo 
nckv. The artificial 

- • • 	 . 	 at in vrur •me will 
Co hatch lang 

:‚:..ereisnatural 
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Life stages of a monarch bi 

ADULT 

CHRYSALIS 

NSE:T 	 DtRS 

Becorning a Butterfly 
To examine a complete metamorphosis, follow the stages of a 
monarch butterfly's life. This common orange and black but-
terfly, Danaus plexippus, begins life as a pale green egg on a 
milkweed leaf. A tiny caterpillar emerges from the egg four 
or five days alter lt is deposited. This is the larval stage of the 
butterfiy. The caterpillar immediately eats its eggshell, then 
consumes milkweed leaves—the only food it will eat during 
this stage. 

For about 12 days, the caterpillar cuts off pieces of milk-
weed leaves with its strong jaws, molting three or four times 
in ehe process. The full-size caterpillar, striped with bands of 
yellow, black, and green, grows to about 2 inches long. 

At the end of its larval stage, the caterpillar begins spin-
fing a silken thread from glands in its mouth, and lt attaches 
one end to a leaf, ancl the other end to the end of its body. 
The caterpillar's skin splits and slides off its body while the 
caterpillar hangs down, revealing the third stage: the pupa or 
chrysalis, a shiny, transparent green. lt will hang from the leaf 
for up to three weeks. Near the end of this stage, the chrysalis 
turns very dark and the wing pattern of the butterfly will be 
visible. Finaily, the chrysalis will split, and the adult monarch 
will crawl out. Its wings gradually expancl and harden, and 115 
long hollow "tongue" will suck nectar from flowers. 

Protect your live 

insects from 

too much direet 

sunlight, which 

can heatthem 

to extremes and 

cause them to die. 

E(3(35 ON 

CATEFS1LLAR 
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To raise a butterfly at home, put a caterpillar in a covered shoebox 

and suppiy lt with plenty of leaves from the type of tree on which you 

found itYou ran also enciose the caterpillar and its tree branch in a 

steeve of mosquito netting to keep lt safe from predators and parasites. 

If you keep your chrysalis indoors, dampen lt occasionally. 

These most social insects are interesting to watch. To observe 
anis at work, create an observation unit since their work natu 
raily takes place underground. 

Preparing an Ant Observation Unit. Use two glass jars with 
lids, one about 1 inch smaller and shorter than the other. 
Follow these steps: 

STEP 1— Cap the smaller jar and place it inside ehe larger one. 

STEP 2—Drill two holes, each about ¼ inch in diameter, in the 
lid of the larger jan 

STEP 3—Put a tight4itting cork into one of the holes; this will 
serve as an opening for feeding the colony. 
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STEP 4—Using nihber cemem or a elue gin, fasten a screen of 
flne cloth or wire mesh o -,.-er the ..:r ho.: 
i:.vs air 10 get in withoutiening the ha:.::: ::. :. . rap..:.I. 

STEP 5—Find a ilving, functioning am color .;. :1. inder 
large, fla: :: .±s for a nest cornplete 2, ::wor-:::. soldiers, 
larvae, cocoons, egs. andwinge. .....and iemales :op up 
ihe living mass. along with sorne .: . .......d pour it ml: *.e space 

::..:: .:: two lars :. :our obs:. .:.:: uni: 	.11 the space. 
with:::: :dng the dirt. ::: .. :.. ::i inch ot the top. and 
secu... .. 	;epared lid o :. 

/ 	--- 

You can now w 	vour COIOflV thrive s swm!.:ers mc- 
te order from the ci: ::: thev will tunnel in :1: dires ... :ts; 

eggs. :::ae and cocoons: :::. :zanize all the elements 
neat iies tc 	tended hv ottier 
Tofeedthe ::..:nv,removethe ...........::luseaniedicine 

iropper to add i::v water or s..:: ..: or energv. 

	

inbitsofhar.-::1eggor:::::: 	::;.... 
smai! 	.si 	 .:: .. ::: 	 onv: 	• 

Keep the soll danp—bin ne: :ct_t::  idding a ::. drops 
:f warer fron. :ne to tue. 
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All About Bees 

":-hin-: 	at svork r::: heip von gain a 	appre- 
For more nforma- c:::.an for the pr:.:.::e we 	1ranted. 	Vhli: 	: 	 : 	 :1.e 
ton about honey cnticai 	::-: of poll:nation woulo not be accomn 	::. 

the tuwr 	nianv icoJ source woud he tflrea1t 
bees and bee . 

also poll
.  
i: 	:i' manv c: 	:.:e cr::....... ......-.. : . : 

K •e ---  ur 
keeping, see the farrnv: 	:r 	- 

Gardenin: 	arit reares nansier pollen as thev travel 
ahorn. the honev 2 	2 nlhnation work is unique in ihree 

badge paviet wavs: Fir:. :he h::.:-v bee practic:- :ow: 	::I;:v. That nieans 
hcne 	es visit 0111v one kind of :.:ver 011 eacn neciar-frag- 
in 	tr:: 	to the pollen is trans:err:: :2 a flower ihat can 	se lt. 

:he honev bee tiopulario:: 
n ........ .:-:*. ....::::::::l1haors::hseasor .. .... 

•:.:aka: f;iinating s 	ies. Thir, 	... 
................. 2. .......: : ±.. :. iumanconstcted hives ihat can bi- 	wed 

.::mev hees are nei 
enorrnous popinauon of dedicated pohinators car - 

ries c.:: :he important work of ierthizing fiowering piants This 
fertilization e.:::: ..:- 	he polllc::J plant t.....:.:...ce seeds iro;n 
which a new plar.: ::: 	:irow Ev :: y.iaiiv, these seeds ntav be 
ornaine-i within :: 	:::..rious irr::: .:n 	tutritious .egetabks 

1ve ca:-- all thank 	:.: : : : .:::lustn :. .... :2 - .vitv of the honev hec. 

V
102. 200ttochoose optional 

-e:v*esit4d(2)andkeepacoIony 
of bees through one season, you 
should flrst find out whether you are 
:"ergic to bee stings.This can be 

:ermined by a visit to an aflergist 
er your family physician. lf lt tums out you are allergic 
to bee stings, you should choose another option. lt you 
visit a beekeeper, before you de so, be sure your buddy 
also has been checked by a physician and is not allergie 
to bee stings. 

For help with locating a beekeeper in your state, visit 
www.beecutture.com  and dick on "find a beekeeper 
near you' 
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Becoming a beekeeper can ccmrnand a substantial invest-
mcm oi mat:tIs. time. 	effort. E:s: 	options 
vour :.:-ent, and in esti- methods for 7..- .ting involved m 
beek-jng that will con .and to vour :rest ievei 

BeforeYouWork 	 -77- 	.::----•......... 	- ...... 

WithBees 	 -- -- 

• its importam to make sure -  . .......................-.. .. 
od 	not al1ergi ro ee 

stbgs hv visinug an 	rgist 
or vour trt. hvscan. 
Ifvou ar.:I: :::t p -.itvour- 	 ---. 

self at jisk: choose a different 	 ....... 

opric:. Thehuddvvouchoose 	- 
shoc. .: Iso be checked out 	.. 
befo: :-. nd and cleared. 	 - 

................ 

• Frn estabIsd bee- 	 -. .. - -- 

vour a::-r wiih heip 
:i vour couns.::. Tal.--  :tir 

buddv with vou, and discuss 
rnnontmtties for vorkin with 	Beekeepers use human-constiucted hives with 

- s-.:eeper rhroughot: - •e 	movable frames as required by Iaw.This type 

- 	v 	.A 	 of hive serves as a safe home for bees and as 
a practtcal manageable coflection station für 

-- 	------ tnrnore 	the beekeeper.  
vrsnrng 

seculture 

• \Vear a bee suit for rrotection 
from stings. 	cI.:rs 	 . 	1 
keei 	trestirson  
ran :: -hase 

:ver:i 	.:::fromahard- 
ware store. . . - 	re to wear 
gIoves.hoot ....... veiLWhen 
rou feel saic 	gear. vou 	- 	 - 
..:-itwom- abc: :::zstung. 

- -i 
• Joln a beekeeping club to  
team more abour thi 
or avocation. 
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Fish 
Fish can be found just about anywhere there is water. Whether 
as small as a backyard pond or as largo as an ocean, bodies of 
vator are home to fish of all shapos and sizes. Freshwater fish 

you nnght catch include the following. 

Black Bass. Look for largemouth, smallmouth, 	£4 
and spotte.l hass around brush, fallen 	 - 

trees, weed beds, and rock ledges. Uso 	.‚ 
halt such as leeches, niinnows, fro,  
jigs, and plastic worms and bugs. 

Panfish. Rock bass, bluegill (and other sun- 
fishes), and crappic are all in tliis category. Rock 	 Smaflmouth bass 
hass are brassv-cohred with rows of black scales. 
They will strike at almost any kind of live bait or 
lure and can be fouud around bridge piers, docks, 
boulders, and weed beds. Bhicgill are purplish 
with a distinctive dark blue pach on the 

cover. Use snall hooks to catch 	 - 	 -- 	 -. gill 
thorn. Crappio ;-re lirger than bluegill, 
nr,n' cih-..ns-i 	'.l.irL 	n,rtjnuc 	nn:l 

will strike at small spinners and lures. 	
MUlgill 

Catfish. These are srnooth-skinned, scale- 
less fish found in most of the United States, 
from cIear, icy waters in the North to warm, muddv 
waters in the South. They are relatively easy to caich with all 
kinds of halt. Look for them bcneath undercut banks and log-
jams, and in deep holes and channels. 
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StreamTrout. These are sIeek and colorful fish. Brook trout are 
dark with iight spots and light edges to their lower fins, rainbow 
trout have silvery sides with smail dark spots, and brown trout 
arc ellowish-tin with hrown and red spots that appear sur-
rounded by a hab. Trout will bite all iy.es  of flies, smali spoons, 
ancl spinners, as weil as worms, minnows, and insects. 

If you live near coastal areas, you can fish from piers or 
the surf, or troll or cast from utboard craft. Sorte saitwater 
fish you might catch include California yeflowtail, drum, 
pompano, redfish, salmon, saapper, and spotted sea trout. 

Finding a place to catch fish in freshwater or salt 

Catch and release water should be easy. However, catchinq fish might 

is an important take a lfttle skill. Here are a few tips to help you land 

a few. 
conservation 

Look tor thern where the bank meets the water, 
measure practiced where a sandbar drops oft, and where two cun 

by anglers. In rents meet, 

some areas, 0 	Look tor thern around weed heds; underneath 

catch and release overhanging trees, bruch, and docks; and where 

rocks jut out frorn shore. 
is the law. See 

Rushing water carries food and lots of oxygen, 
the Fishingand both of which fish enjoy. Look for thern in pools 

Fly-Fishing merit under waterfa bis. 

badge pamphlets Prepare before you go. Assemble the right equip- 

tor more ment---tackle, bait, and clothing--for the kind of 

fishing you plan to do. Obey all fish and garne 
information an laws, be aware of lirnits and seasons, and ohtain all 

the spart. required licenses. For satety, lot sorneone know your 

travel plan.Take a friencl, and have tun! 
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Mollusks and 
Crustaceans 
Collecting and identifying rnollusks (snails, slugs, clams, 
mussels, oysters, whelks) and crustacems (crabs, lobsters, 
crayfbh, SHJ1IIp) will be easier if you live along coastal areas. 
l-Iowe'ei, nany of thern do live in freshwater and on land. 

üustaceans can be caught with nets in shallow water or 
with traps in deeper water. Dip nets and traps can be found 
at hardware stures and fishing lackle shops. Local anglers 
and sports enthusiasts may know where best to collect crabs 
and other crustaceans. 

CraIhing with a piece of firm meat tied to a string is both 
fun ancl challenging. Crabs grasp the meat and hold on to the 
bait while the string is slowly pulled toward the surface of the 
vater. With a dip riet already in the water, you quickly pull the 
net up under the crab before the crab drops the hait. 

Dip nets and quick 	'-  

handsarethe 	 - 
best way to 	 ‚- 

collect crayfish  

andshrimp 	 -' ' 	 -' 

in freshwater.  

4 
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Like clams, m]1usks usually are in the sand or mud and 
can be dug at lov. e .v a rake or shovel. Ovsters and mus 
sels can be collec:ao. :o the rocks and hard surfaces along 
the shore betwonn and ion; n. erma:k. $ells of mann 
mollusks that 	n:ash op or. 	and .00 	to collec:after 
s:ao:is. Land snails, often called slugs, can be found in gardens 
and under deoa'»:; e'.f litter. In rchwater, n.'a:er snails can be 
foundattache. o:.;s n the steam betten , . v!'fle mussels 
are ua:: 	so:ierged in bottoirso-c:oco:. 

To date, no marine mollusks are endangered, but this is not „he oase 
for some freshwater muss&s, snails, and crayfish. Make sur e you are 

aware ifthere are any restrictions on colleeting these anim&s. 

Mounting Shells 
Mouro s!.e!s tn f!at r' or boxes rhth a glas op that koops 
the dorn avav. 3o. sn.:h compa:::nents or pastic jewel:: 
boxes heip to keep the shelis from knocking togethe: 
braaking. Becane hin shefls are nasliv 
b:o:nan, II mip. h: a.so be a good teca to 
coshon thern nhth tissue paper. 

SheEs :::.. ae Iabeled in much the 
sane wav as :.sects. The label sben'd 
iean:ifv the snaoes and can also :s: sud 
information as the date and place it was 
found, as weil as anv color features. 
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Plants 
ldentifying 15 species of wild plants should be an easy task, 

live. TI- are 	.vdlife communities that da 
t least 13 	ffere:it :m:s. If yau can't find thern 

ccn:mun:v, try looking along the edges. 
:e plants vou see an vou \v'3 school, in 

tL 	ia Scout 	ar even an :arni or in yaur 
b'.ck - 	::. 5 thaugh, v: shauld knav; smething of the 
five majar graupings of the plant kingdom. 

Stirne Molds. These are the lawest form of plants and, as the 
name impcs, thev are the slimy masses vou find an wer racks 
ar ratten:gs. 

Leafless Plants. Plaats in this graup include hacteria, algae, 
and fungi (to..-.jals ar mushraams). Baci:.i anc :ingi cannat 
make faad from sunhch like ather 	i because thev lack 
chlaraphvll. lnstead, 	depend an .....n!s and anirnals 
far naurishment. .' mple, mushrc:c::rs. ee gr.v ing an 
a ratting tree draw nutrients fram the tre. "'.ast algae contain 
chlorc" a:: •racess sunlight to make mod. 

me varieties 

mushrooms 

d berries 

are extremely 

isonous. Do not 

touch them unless 

you knowthe 

srecies is safe. 
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r. Th. p1an 

? :- -- 	 r:-Iike Plants. in this group are 

nor dc :.:: 	flowers or 

- 	
Seed Plants This group inUude-, all 
th 	- 	orn giasses to 

Z 	 si 	 i 	u'uiih --ke 
se 	 but someti 

. 	 . .. ..................................................... t,i.. nro out runner. 11 .. 	 t ue 
the grou 	xih interest you most hec:.:s.: ::e plants in mis 
group a 	ast to identif. 

Poisonous Plants. Some piants. including ooiscm ivv, poi-
son oak, and po;- 	sumac, con:. 	:: sa. 	•::- cause a 

Poison Contrc 	i or ilines-:: 	.::::cs into co:.::  
Center 	 c,ude 	k: s• 	.‚ 	--• 	:.. :•_. . 	.-‚ an c. 	en 

5 ::: 5kin ::: 10 
800-222-1222 	to 20 

a pcis::ous 	vash 
the :x:::f 	. 	: ::: d va:::. wi: .t :ubbing 
aicohol, and appiv c:::::c ::: 	A severe reactic 	.act 
with genital areas, 	ate 

Sap cr 	...................... 	:angc -- ......the 
:2: 	. c.. :..::c: iem sepa:: 

g. \Vash the garments s:arateiy as weil v::: 
ge( nome. 

-' 
--- :- 
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Collecting Leaves 
Collecting leaves is simple, if you remember three things: avoid A homemade 
poisonous olants; collect specimens as perfo't (without insect 
holes) as you can; and be sure to collect the entire leaf. Some press is suitable 

planis, like the hickories, sumacs, locusts, and ashes, have com- to dry and flatten 
ound leaves. That is, each leaf has scveral leaflets. If you do 

not collect the entire leaf. the specimen might be misleading and leaves before 

your ce.liection will not be satisfactory. mounting. After 
Ihe next step is to press the leaves and dry them. Using 

mounting, keep old newspapers, make a press such as the one shown. Place the 
leaves in it carefully, so they dry fiat and are not creased. When the leaves under 

the leaves are thoroughly dry, mount them in a notebook using 
pressure so they 

double•••sided tape tu hold them to the page. Label each with the 
name of the specirnen, the date, and the place it was collected. will not curl 

or break. 

Coflecting Seeds 
Seeds will be easiest tu find from midsumrner to late fall—from 	‚t. 

the time annual veeds start to produce seed to the time trees 
produce acorns, nuts, and other seeds. But if you look under 
pines or spruces in the winter you might find seeds 
that birds or mammals have spread 
as they break cones apart. 
You will certainly find cones, 
and it is easv to dry them 
out and get the seeds yourself.  e A~ 

- 

Seeds you collect can be stored in small plastic sandwich bags, 
plastic boxes, or bottles. Store larger seeds in boxes or jars. 
Write the name, date, and place of collection on a small piece of 
paper and paste it to the envelope, bottle, or jar. 
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Soll and Rocks 
There are man': kinds of rock 
arL rocr ort o'i in t - F 

r Le iook ai roc 	 W 

accodingtorhewavrhev 
formed. There are three general 
groups of rocks: igneous. sedi- 
mentar. and metarnorphic. 

RockT/pes 

lgneous Rocks 
Most of us have not aczuallv 
seen a volcano erupting. Bw 
we know thar when one da-t- -  

erunt, lava ocurs forih. Lava 
moiren rock—that is, rock th: 
has heen heated miles under 
groundunriiitis liquid- Äst 
lava nours cnn, the air COOi5 

lt, and lt hardens inro igneous 
roch. One ci the more cornmon 
igneous rocks is granite e  which 
forma beneath the Earth and 
is iorced to the surface bv the 
cornpression ci land masses. 

Igneous rocks can comain manv varieties cl minerals. 
inciuding quartz. feidspar, anal a group of minerais comairdng 
iroll and magnesium. lgneous rocks comaining quartz and 
feldspar are usualiv hght in weighr and colon while those 
conraining iron are heavier and darker. 



Sedmentary Roms 
bizk re;vhcav 

UP 

1011ei 	in - 0, 

se 	r:ei1arv rxk :r:ne 5; v: 

pre;zeon Sani Shat: de.v 

crmed ; -h-n pr 	e 

iid 

Scme eer;arv :'k ccri;ai ;;e2 

of eter ;va:e: 	 :he :e:: 	v:er 

	

Lreszore and chak are ed:eZv rc 	xired 

ama 	;eis remav;s, ;vie 	 mva 

r; cred 5v presvire v pan eav;. 

Sediien:ar: :cc; 	frm ;ve:: mc : 	c;ed 

tuid jha3f;ving ;vaten ane r;d agab. 

:ra, vpsa. nc 	 e x;fe cd 

mear :k forned .n 

1 4amorphic Rocks 

	

P:es:re and heail are two cd these t'r:e ta: 	c'rm 

	

ai;,'rphc reck. A:er gnec; rccc 5rcde 	ard 

edn;enarv rocc 	credeat ard t 	re 	rce 

therr nrc me:arr.erphic r:zk 

resure rng: car 	e 	ir 	:e 

be added r ccd f:ar iem:- 
ex:racec :r.; exdng 

	

rozks 1;: 	caes. c:e 
a: cekprc:ese 

c'cc.: n :;e !cracda t 

	

. 	'e ard 

uren-

cargr 

-e 

reck. car c5aje v:e 
ran 
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Soil Profiles 
The best way to find out about soll is to dig deep 

enough to see a soll profile—the arrangement of lay -

ers beneath the surface to a depth of 3 feet or more. 

Dig these profil es, look at a road cut, or cut away a 

bank to expose profiles in different places, and see 

if you can find different kinds of soll. For example, 

dig a profile in a wooded area and in an open field; 

in a hedgerow and in a field; in a cultivated field and 

in a pasture. Be sure to replace the soll once you 

have finished. 

Different degrees 

of heat and pres-

sure bring about 

different changes. 

Shale, which 

will change to 

slate uncler heat 

and pressure, 

might become 

an even harder 

rock called schist 

when exposed to 

extreme heat 

and pressure. 



4 Ne 



Ifluui J[.1$s(.[ 

Scouting Literature 

Conservution Handbook; Fieldbook; 
The Principles of Leave No 'ftace; 
Mammals pocket guide; Reptiles 
und Amphibians pocket guide; 
Eastern Backyard Birds pocket guide; 
Western Backyard Birds pocket guide; 
Bugs und Slugs pocket guide; Edible 
Wild Plants pocket guide; Roadside 
Wildflowers pocket guide; Freshuiater 
Fishes pocket guide; Trees pocket guide; 
Geology pocket guide; Animal Science, 
Backpacking, Bird Study, Camping, 
Canoeing, Environmental Science, Fish 
und Wildlife Management, Fishirtg, 
1741-Fishing, Forest7y, Gardening, Geologv 
Hiking, Insect Study, Mammal Study, 
Oceanography, Photography, Plant Science, 
Reptile und Amphibian Study, Soil und 
Wuter Conseniation, Sustainability, 
and Wilderness Suruival merit 
badge pamphlets 

With your parent's permission, visit 
the Boy Scouts ofAmerica's official 
retail website, www.scoutshop.org , 
for a complete listing of all merit 
badge pamphlets and other heipful 
Scouting materials and supplies. 

Books 

Arnett, Ross H. American Insects: 
A Handbook of the Insects of 
America North of Mexico, 2nd ed. 
CRC Press, 2000. 

Behler, John. Reptiles (The National 
Audubon Sociely First Field Guide). 
Scholastic Trade, 1999, 

Bland, Roger G., and H.P. Jaques. 
Hoiv to Knoiv the Insects, 3rd ed. 
Waveland Press, 2010. 

Cassie, Brian. Amphibians (The 
National Audubon Society First 
Field Guide). Scholastic Trade, 1999. 

Dance, S. Peter. Skells, 2nd ed. DK 
Adult, 2002. 

Dillon, Mike. The Great Birdhouse Book. 
Sterling Publications, 2000. 

Elpel, Thomas J. Botany in a Day: 
The Patterns Met/tod of 
Plant Identification, 6th ccl. 
Hops Press, 2013. 

Fichter, George 5., and Phil Francis. 
Fishing: A Guide to Fresh und 
Salt-Wuter Fishing, St, Martin's 
Press, 2013. 

Griggs, Jack, ed. All the Birds of 
North Americm American Bird 
Conservancy's Field Guide. 
Harper Collins, 2002. 



Harns, James G., and Melinda 
Woolf Harns. Plant Identification 
Terminology: An Illustrated 
Glossary, 2nd. ed. Spring Lake 
Publishers, 2001. 

Izaak Walton League of America. Gizide 
to Aquatic Insects and Crustaceans. 
Stackpole Books, 2006. 

Levine, Lynn, and Martha Mitchell. 
Mammal Tracks and Scat: Life-Size 
Tracking Guide, Heartwood 
Press, 2008, 

MacDonald, David, cd. The 
Encyclopedia of Mammals. Facts on 
File, 2006. 

Rehder, Harald A. National Audubon 
Society Field Guide to North 
American Seashells, Knopf, 1981. 

Tarbuck, Edward J., et al. Earth: An 
Introduction to Physical Geology, 
Ilth cd. Pearson, 2013. 

Wernert, Susan J., cd. Reader's Digest 
North American Wildlife, Reader's 
Digest, 2008. 

Organizations, Periodicals, 
and Websites 

Acom Naturalists 
Website: www.acornnaturalists.com  

American Birding Association 
Toll-free telephone: 800-850-2473 
Website: www.aba.org  

American Museum of Natural History 
Central Park West at 79th Street 
New York, NY 10024-5192 
Website: www.amnh.org  

Bee Culture Magazine 
Website: www.beeculture.com  

Discover Magazine 
Website: www.discovermagazine.com  

National Audubon Society 
Website: www.audubon.org  

National Fish and Wikllife Foundation 
1133 lSth St. NW, Suite 1000 
Washington, DC 20005 
Website: www.nfwf.org  

National Geographic Society 
Website: 
www.nationalgeographic.com  

National Park Service 
Website: www.nps.gov  

U.S. Fish and Wildlife Service 
Website: www.fws.gov  

World Wildlife Fund 
Website: www.worldwildlife.org  

Peterson, Roger Tory. Field Guide to 
Bird Songs: Eastern/entral North 
America. 1990. CD with 250 species. 

Walton, Richard, and Robert Lawson. 
Birding hy Ear. 1989. 

Btrding hy Ear: Western. 1990, 

More Birding by Ear: Eastern 
and Central. 1994. 

BioQuip Products 
Telephone: 310-667-8800 
Website: www.bioquip.com  

Carolina Biological Supply Company 
Website: www.carolina.com  
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MERIT BADGE LIBRARY 
Though intended as an aid to youth in Scouts BSA, and qualified Venturers and Sea 
Scouts in meeting merit badge requirements, these pamphlets are of general interest 
and are made availab!e by rnany schools and public libraries. The latest revision 
date of each pamphlet might not correspond with the copyright date shown below, 
because this ris t, is corrected only once a year, in January. Any number of merit badge 
parnphlets mey be revised throughout the year; others are simply reprinted until a 
revision becomes ne(-,essary. 

Ii a Scout has already started working on a merit badge when a new edition for that 
pamphlet is introduced. they may continue to use the same merit badge pamphlet to 
earn the badge and fulfill the requirements therein. in other words, the Scout need not 
start over again with the new pamphlet and possibly revised requirements. 

Merit Badge Pamphlet Vear 
Amerca BisIness 
	

2019 
American Cuitures 
	

2013 
American Heritage 
	

2013 
Amercan Labor 	2018 
Ariirnai Science 
	

2014 
Arrimatiort 	 2015 
Archseoiogy 
	

2017 
Arctiery 
	 2019 

Archaecture and 
Landscape Amhitecture 2014 

Art 
	

2013 
Astronomy 
	

2019 
.Athletics 
	

2019 
Automotive Maintenance 2017 
A'irrttion 
	

2014 
0c spaceing 
	

2016 
Baketry 
	

2017 
Bird Study 
	

2019 
Bugling (see Music) 
Cumpirra 
	

2019 
Ceceing 
	

2019 
Cheniistry 
	

2018 
Chess 
	

2016 
Cijizenahip in 

the Comrriuriity 
	

2015 
Citizenshrp in the Nation 2019 
Citizenship in the World 

	
2015 

Ctimbna 
	

2019 
Coin Cotecting 
	

2017 
Collections 
	

2017 
Cornrnun:cstron 
	

2013 
Comr,ositc Materials 
	

2012 
2014 

Crirn flrsvention 	2012 
(7ycdu 
	 2017 

i)tiSty 	 2016 
Dital Technology 
	

2014 
Disabilities Awareness 

	
2016 

Coa Care 
	

2016 
Dufting 
	

2013 
Electricity 
	

2013 
2014 

ErneuEiicy Preparedness 2019 
Eriee;y 
	

2014 
Engineering 
	

2016 
Errtreprerteurship 
	

2013 
Environmentat Science 

	
2015 

Exploration 
	

2016 

Merit Badge Pamphlet Vear 
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2016 
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201 7 

Fingerprinting 
	 7Q2 

Fire Safety 
	

21)19 
Frrst At 
	

2019 
Fetr and Wildlife 

Management 
	

2014 
Fshing 
	

2013 
Fiv-Fishirig 
	

20 1 4 
Forestry 
	

2019 
Garne Design 
	

2019 
Gardonrrig 
	

2013 
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2013 
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2019 
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2016 
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2019 
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2013 
Hik!ng 
	

2016 
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2012 
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2013 
Indian Lore 
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lnsect Study 
	 2019 
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2016 
Jourralism 
	

2019 
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2019 
Laadscape Architecture 
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2019 
Leattierwork 
	

2017 
Lifesavvrg 
	 2010 

MammC Study 
	

2014 
Modic 
	

2012 
Metalwor 
	 2012 

M;ning in Society 
	2014 

Model Design and Buildirig 2010 
Mororboa1ng 	 2.019 
Moviemriking 
	

2013 
Music 	Bugling 
	

2013 
Nature 
	

2014 
Nuclear Sciece 
	

2019 
Oceanograpriy 
	

2012 
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	 2016 

Painting 
	

2016 
Personal Fitness 
	2019 

Personal Management 
	

2019 
Pets 
	

2013 
Photogrirphy 
	

2016 
Pioneerrrrg 
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Merit Badge Pamphlet 
Plant Scrence 
Plumbirq 
Pottery 
Programmcg 
Public Health 
Public Speaking 
Pulp and Paper 
Radio 
Ra;iroading 
Reading 
RepIle ard 

Amphilbiar Study 
Rille Shooting 
Robotics 
Rowinq 
Satetv 
Salesmanship 
Scflolarsh 
Scc.utrg Herrtage 
Scuba [)Ire; 
Sculptice 
Search ar0 RescIe 
Shotgun Shooting 
Signs, Sprrrs, and Codes 
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Snow Sports 
Soll and Water 
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Space Exploration 
Sports 
3srnp Cclecting 
Siirvoyirig 
SustairebUly 
Sw;rnrnna 
Tertle 
Jisater 
Tratfc Salety 
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't/esthe 
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Wilderness Survival 
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