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Howto UseThis Pamphlet 

4
The secretto successfuUy earning a merit 

badge is für you to use both the pamphlet and 
the suggestions of your counselor. 

Your counselor can be as impoantto you as a 
coach isto an athiete. Use all ofthe resources 

4 ',',NI 	your counselor can make availahle to 'iou.  This 
may be the best chance you will have to learn 
about this particular subject. Make it count. 

lf you or your counselor feels that any information 

	

. 	 in this pamphlet is incorrect, please let us know. 
Please state your source of information. 

: 	Merit badge pamphlets are reprinted annually 
and requirements updated regularly. Vour 

	

- 	 . 	suggestions for improvernent are welcome 

Who Pays forThis Pamphlet? " 
This merit badge pamphlet is one in a series 

of more than 100 covering all kinds of hobby and 
career subjects. lt is made available für you to buy 

	

as a service of the national and local councils Boy 	 ' 

Scouts of America. The costs of the development, 

j 	writing, and editing ofthe merft bdge pamphlets are 	 7 
! 	paid für hythe Boy Scouts of Arnena in orderto bring 

you the best book at a reasonable price. 	
/ 

Send comments along with a brief statement about yourself to 
Pilots and Program Development, S272 

Boy Scouts of America • 1325 West Walnut HiU tanc frving, TX 75038 
If you prefer, you may send your comments to merit.bdja©Scouting.org . 	' 
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1. Prepare a field notebook, make a collection, and identify 
15 species of trees, wild shrubs, or vines in a local forested 
area. Write a description in which you identify and discuss 
the following: 

a. The characteristics of leaf, twig, cone, or fruiting bodies 

b. The habitat in which these trees, shrubs, or vines 
are found 

c. The important ways each tree, shrub, or vine is used by 
humans or wildlife and whether the species is native or 
was introduced to the area. If lt is not native, explaln 
whether lt is considered invasive or potentially invasive. 

2. Do ONE of the following: 

a. Collect and identify wood samples of 10 species of trees. 
List several ways the wood of each species can be used. 

b. Find and exarnine three stumps, logs, or core samples 
that show variations in the growth rate of their ring 
patterns. In the field notebook you prepared for require-
ment 1, describe the location or origin of each example 
(including elevation, aspect, siope, and the position on 
the siope), and discuss possible reasons for the variations 
in growth rate. Photograph or sketch each example. 

c. Find and examine two types of animal, insect, or 
disease damage to trees. In the field notebook you 
prepared for requirement 1, identify the damage, explain 
how the damage was caused, and describe the effects 
of the darnage on the trees. Photograph or sketch 
each example. 
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3. Da ehe following: 

a. Describe ehe rontribuhions foreses make to: 

(1) Our economy in ehe form of products 

(2) Our sadat weil-being, including recreation 

(3) Soll proeection and increased fereiliey 

(4) Clean water 

(5) Clean air (carbon cvcling. sequestraeion) 

(6) Wilduife habitat 

(7) Fisheries habitae 

(8) Threaeened arid endangered species of planes 
and animais 

b. Teil which watershed or oeher source your communitv 
reiles an for ies vaeer supply. 

4. Descrihe whae forest managemene means, including 
ehe iollowing: 

a. Multiple-use mana::zent 

Ii Sustainable forr :::emerze 

c. Even-aged anti 	igd management and ehe 
silvicultural sy$ems 	ciated with each 

d, lntermnediate cuteings 

e The rote of prescribed burning and related forese-
management practices 

5. Wieh vour parents and counselors approval. da ONE of 
Ehe foliowing: 

a. Visit a managed public or private forest area with ehe 
manager or a foreseer who is familiar with it. Write a 
brief repore describing ehe type of forest, the managemene 
objectives, and ehe forestrv techniques used to achieve 
Elze objeceives. 

b. With a knowledgeable individual, visit a logging operation 
or wood-using manufaceuring plant. Write a brief report 
descmibing the following: 

(1) The speries and size of erees being harvested or used 
and ehe location of ehe harvest area or manufaceurer 



2) The engEn nE the forest er stands of trees being 
utilized (eg, planted er natural) 

3) The forests successeonal stage. \Vhat es ets future 

(4) Where Ehe trees are coming (rom (land owner-
ship),  er where they are going (type of mill er 
processing plant) 

5j The pmducts that are made from the trees 

(6) Dow the produces are made and used 

7) Dow waste materials (rom Ehe logging operation er 
manufacturing plant are disposed of or utilized 

c. Take part in a forest-fire prevention campaign in coopera-
tion with your local Eire varden, state viidfire agerecv, 
forester, er counselor. Write a brief report descrihing Ehe 
campaign, how it will help prevent wiidfires, and vom 
part in lt. 

6 In vom camp, local recreation area park or equivalenb, or 
neeghborhood, inventor the trees that may be a hazard to 
structur€- peiple. Niake a list hv area (campsite, road, 
trail, stre 	. Note the species and hazardous condition, 
and sug- 	medy (reinoval or trimming). Make your list 
availahle to the proper authoritv or agency. 

'. Dc Ehe following: 

a. Describe Ehe consequences to forests that result (rom 
FIVE of the folloving elements. vi1dfire, ahsence nE Eire, 
destructive insects, loss of pollinating insect population, 
tree diseases. air pollution, overgrazing, deer or 
other vildlife overpopulation. improper harvest, 
and urbanization. 

h. Explain what can be done to reduce the consequences 
von discussed in 7a. 

c. Descrihe what vou should do ii von discover a forest Eire 
and how a professional firefighting crew might controL it. 
Name vour state or local vildfire control agencv. 

8. \'isit one or more local foresters and vrite a brief report 
about the person (or persons. Or, write about a foresiers 
occupation including the education, quahfications, career 
opportunities, and duties related to forestrv. 

4 	FORESTRY 



Contents 

lntroduction 

Understanding Forests ............................8 

Trees...................... . .............. .......2 

Identifying and Collecting Plant Species.............  

Animal, Irxsect, and Disease Damage ..................30 

Using Forest Resources Responsibly ...................37 

Why Manage Forests 2  .............................46 

Fire......... ................................ 	..7 

Careers in Forestry.. ......... .................. .....3 

Forestry Resources ............................ 	... 



k~7IL*  
MUMM 

 

Humans have aiwavs depended u: 	- ts. Forests ha 
provided food, fuel, shelter, and man other resources. They ,  
have heen worshipped, feared, hought and sold, protected, 
destroved, and restored. Forested lands are deepiv woven mm 
our nivths and legends, music, literature, and art. Without 
forests, nur existence would be far less Och. In fact, without 
forests, we wouid find n difficult to survive at all. 

Todav, the forests of the world continue to be among 
the most interesting and Important natural resources on the 
planet. Nearlv 30 percent of the world's land is forested, 
a third of the acreage of North America is covered vitl' for 
These grear stands of %egetation shield Earth from the forc 
of wind, rain , and sunlight. Thev slow erosion, ennch the 
soil, protect bodies of water, and provlde shelter for wildlife. 
From the equator to near the polar regions, forests are home 
to plant and animal species that, m many cases, we have 'et to 

stand. 

k 

Perhaps you have hiked with your 

troop into a forest and camped under 

the shade of big hardwoods or in 

deep stands of pine and fir.You may 

have seen wildlife among the trees 

and in nearby meadows. Perhaps 

you have cast a line into a stream or 

a take and had the thritl of catching 

a coupte of fish. When you are in 
the middle of a forest having such a 

good time, lt is easy to understand the 

value of the recreational opportunities 

that forests offer. 



nh: 	speno rnuch 	:ikn 
at cem  f em foreets, u: ev are :iia to cur ;vav of hIe 

eur norne rohahv as n:ier m h,  tiiai ;vas miie frem rees 
har:este nandeds ef mes awav Much eI ;he furnture n 
von: oise fs nade eI woed ana s is:he pape: ised u2 prn 
:hfs rneni Iadge parnphe. Ma:r; cl fte 1ecls we pul on our 
7 - '' es an he ±-jes :n cii: medcne cahfnets hae foresi cci-
gas. ifl fact. il  vou, 	dowri ai the foresi prxhicrs veu and 
;cu: iamv use, the hsr wciiid be verv ons. 

Feress provide ohs. toc. Sorne peopie manage timberiands 
aud haruesi ireee anl other fo:esr resources. The wc-producis 
i:dusrrv is a kev :nd:strv :r rnanv states arid the piiai 
econc'rnic eagine in aiariv nral cornniuici:ies. The curdeor-
recrearien indusn'i creates tests ei heusands cl posizions 
as wel Managing t:ees m the urban :andsca :s ahso an 
rnpertani pan eI feresti- . Titis includes flJi onv the seection 

eI suitahle species, kur :he :en±ug and caririg 1er their heahh 
and rioring :he haza:ds wi:h :eect :o poc4e and sirucuures 

The CrV land cii vv-,ich Iorests g:ow ts irr deinand. 1c10-
Fernste ccc still belag c!earc to rrake wav fe: homes. farrrrs, 

rrd chiles. 

We have the responsibility to be good steward 
ensure that forests are heatthy today and that vl 
pass them on to future generations in as good c 
bettet condition than we found them.That IS the 
goal of modern forestry. To accomplish lt, we ne 
to understand as much as we can about forests an: 
how 10 use and enjoy them without causing harm. 

in srudvtnn „his narnphlet arid working threugh t.he 
Fereenv rreri: bacgereeuiremerns with veu: cecmselor, -au will 
e'.p ore the :era:iiabe mpexi:v ei a ferner and ideniifv manv 
species ei trees and 'Iar.rs and hie reine ihev plav irr a foreshe 
hIe c::ie. You w:iI lind ;hat loresis change. Von will dscover 
some ei the reseurces foresis pro - ide ne humane and :onme iC 

undersiand rhai peeple ha-in a yen large pan to pav in suetam-
Ing ihn heal:h cl io:esis. 

Forest Vegetation 

heps cean the 

a r hry  absorbirg 

garben droxide and 

reeasngo re- 
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another band usa. 

Fcrst Strata 
A rnare forest consists of Ievels, or so-etc. Typiral forest 
strata are ehe ranopv, underseory, shrub laer herb layer, 
and htter laver. All ehe strata are essential to ehe health of a 
forese ecosyseem. 

Canopy. Branches and leaves that form ehe highest reaches 
of a forest are posieioned es rapture sunlighe and to provide 
sheleer and shade for ehe strata below. Forrned bv ehe largest 
arrd oldest trees. ehe canopv is honte Co birds, c]imbing 
mammals, and insecrs. 

Understory. Smaller and vounger trees growing in ehe broken 
hade and lower Iight levels beneath ehe ranopy laver form ehe 

underseorv As ranopy erees die and lighe levels increase, sorne 
of the understorv trees will grow to take eheir piace. 

Shnib Iayer. Bushes and thickees of planes wiCh woody sterns 
form ehe srrawm ehat rises above ehe ground up Co about 
15 feet. Ii is the shruh layer ehat ran pose a serious challenge 
es cross-counerv travelers when dense Vegetation makes 
hiking difficult. 

Herb Iayer. A forests herb laver is cornposed of the ground 
cover of grasses, fiowers, ferns, and other soft-stemrned Vegeta-
tion. Depending on lighe levels, elevation, and other variations 
in ehe environmene. this laver rnav be sparse er dense. 

Litter. Whae foresters raU iluer is as important Co a forest as 
anv of its other lavers. Made up of organir material including 
decomposing leaves, needles, branches, tree trunks, and seher 
dead vegetation, lieter is home 10 microorganisms and es bee-
ties, snails, millipedes, and hundreds of other animal speries. 
lt proteces the soll and provides a moist bed for new plants Co 
take rost. As lieter derays, phosphorus, potassium, magnesium, 
calcium, nitrogen, and other nutrienes return Co ehe soil where 
thev ran he absorbed by living planes. 

To :lant scientists, 

fcrssgenerally 

refersto lacl 

a tree canopy that 

covers a: •s 

10 percent ofthe 

area. '.?d -  some 

species ofees 

this percentage 

may be as bw 

85 5 percent. 

bnclied .'lthis 

definition of a 

forest are bo-cis 

thathave Lee -

recentby pbo-ed 

with trees or that 

are temporariby 

understocked 

(recentby harvested 

tree farms, for 

exampbe) bot are 

not dedicated es 



Nurse Logs 
Long after their deaths, fallen trees anti their stumps continue 
10 plav an important role in the life of a forest. Termites. heetles, 
worms, and other creatures burrow into the woocl, allowing 
moisture to seep in. Fungi and mosses take hold. softening the 
wood and creating an inviting germination hed for larger plant 
species. As these oid trees, or nurse togs, siowiv decompose, 
thev return nutrienes to ehe forest floor and become hose Co 
young plants that sprout from their sui - face, thus ensuring ehe 
health of future generations of \egetation. They also provide 
importane c 	smi e 	 tile 	id a 

r 
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Forests as Ecosystems 
A fre s an : 	zaz 	a reun af hng arganism 

ng n a partci1a en nmem hat a:e iependent 	n each 
ater and the ennanmem. Nc, :wo are easvterns ar 
alikeManv. ho;veve. sure gnera sirn rie basei an thei: 
kcaaan. elevaton, and ahe: 	These zim:aries prvide 

a wav zi campanng ane area ;vhh anc±er 

A population is a group of the same animal or plant 
species living together. A community consists of all 
the populations of plants and animals in an area. 

An ecosystem is made up of those communities 
plus their physical surroundings—the land, weather, 
watet, amount of sunlight, and everything eise that 
affects it. 

Types of Forests 
Brad-ieaved o:es damnate de e&tern Uned Sates 

and Canada. whde cenifer res damnate 	ern Norih 
Anierca. 	m „he castem or samhe:n ar ei zhe Urdted 

Stares incde oak-hzkorz. oakpine. :cngea nine-sash 

pne. ani sprnce-r arests 	e:i fa:ess include Douglas 
i:. wes:ern hemle:k, Si:ka spruce. 	vzad panderosa pine, 

pifi:n-iuninen and iadgepze ne a:ests. There are ma  

hemzk-spu:e o:ests i: Oregon and 	shingon Heni lock, 

spnze fress asc are rhe 	 ip 
saiianern Aaaa. 

gl  

E 'rnpIe 

v 
White pine 
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into the trunk branches, twigs, and roots. The phioem ceils 
Iater hecome new bark. The xylem cells nuke up the apwood 
that transports the moisture arid nutrients from the roots to the The cambium 

crown of the tree. Sapwood eventuiHy forms the heamvuod in grows a new layer 
the center otte trunk that gives the tree much of its siructural 
strength. The yearly gro.vth of xyieni cells forms the "annuai of sapwood and 

rings" that teil the tree's age. bark around the 

trunk each year. 
Leaves 
Chlorophyll, a chemical compotind in leaves, ahsorbs energv 
froni siinhght to convert carbon dioxide, vater, md soll nutri- 
ents into plant food. This process, calied  
ph.'o'nhesis, also returns oxvgen to the MUMM 

atmosphcre. Green piants producc the 
ox 	1 	that supports cill of 1 ii th s anii 
life, humans included. 1 

Each fall. the foliage of many hroau- 
ieaved trees lurns from green to brilliant 
red, orange, and brown. In fact, yellow 
hues were in the leaves all summer, hid- 
den heneath the green of the chlorophyll, 
whik' the red hies form when days get 
shorter and temora!ures fall. As the 
growineseason comos to an end, a tree's An:oher change cjues 	IlyE.r ut (.EOk 	t 

100,1 p101 ucoc 	iaps and Se. uoes tue the base of the leafalk to cut tissues 
holding the leaf on the tree.The ieaf falls 

arnount of chlorophyll in the leaves. The to the ground where lt will decompose, 
green fades, allowing the fiery colors to retuming nutrients to the soil. 

show thruugh. 	- 
All trees are either conifer trees or broad-ieaved trees. 

Conifers, also known as e\'eIgrcens, are cone-ficaring trees with 
needlehke or srilehke leaves 111,11 may stav on the Irees for 
several \ears. i'oad--Ieaved trees are flowering trees. Thev are 
mostly deciduous—they generally lose their leaves in the fall. 
There are exceptions, like the American holly, which retains its 
leives for more than unI' 1',1l. 

Conifers 
Conifers are gymnosperms, that is, plants with naked (uncov-
ered) seeds tucki'd inside of coiies. E>posed to the elemc'nts, 
conifer seeds are jertilized dircctI hv windblown pollen whei. 
their cones open siightiy in the spring. Rather than relying 
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on insects to aid in fertilization, conifers release pollen that 

Several deciduous IS carried by the wind from Ime to tree. This na kos an ideal 
means of transportation in alpine regions and other env 

conifers, including merU 	viiere there are pleniv of breei.es but perhaps not manv 

cypress, dawn 11 11€2LIS. 	Ihe pyramid shape of pines, tirs, spruces, and otlier 
conifers helps them shed rain, snow, and wind. 

redwood, and The needlelike leaves of most conifers do not fall off at the 
larch, do lose end of summer, allowing those trees to spur growth as soon 

as the days hegin to warm in the spring. Although conifers are 
their leaves Ei well-suited to high elevations and northern latitudes where 
the fall. growing seasons are short. 1lere are exceptions. Für e.xiinple, 

many species of pines—Iobluliy, longleaf, slash, shortleaf, and 
Virginia pmnes—grow well in the South. Also, the coast redwood 
grows at bw elevations near the Pacific Ocean. tue fact (hat 
redwoods can thrive most of the year helps theni ditain their 
great height. 

Pines 

The white pine is found throughout the Northeast and is the 
tree shown on the state flag of Maine. lt has smooth, tight bark 
and leaf clusters of five needles each. Other pines common 
in the eastern states incbude the pitch pille with three needles 
per cluster and the jack .i id recl pines wi iii 1 wo neei 1 los. In the 
Southeast, the longleaf and loblolly pines have three needles to 
a cluster, vhile slash and shurtleaf pines display two or three 
riee.11es and Virginia pine always two. 

1 he largest pines grow in the mountains of the West. Sugar 
pines can reach a heigiit of 21)1) feet. Look für five needles in 
cach of its leaf clusters. The heavy cones of sugar pines can be 
up to 18 inches long. 
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Ponde.::a pines ir: Ion- ne 	 'f 
Get dose t i:e bark c ponderoa 	 1 
pleasant vanillalike aroma. Jeff.: , ' - 	knobcone are other 
vc . ..m pines vith :iree-need 	:srs. Lodg1e pines, 
na -A for the s.r1g, clean t... s nce usec y some 
Arehcan lndi - : ribes for 	::::::g tepees and iodz€•, 
feature pairs of two needles each. 

Spruces 	 Basam fir 

The needles of spruce trees are four-sided. The Engelmann 
spce 01 the Cascade Mo:::s and Rocky has 
soi eed!e vith a blue-gr•' hio. The blue s;::' - vhich 
ha  its home i: : \':':Jntain rec:::: :.vs stiff 
needles and is widel' planted asan or::::ental. The tallest 	 4 .A 
Ar:c:can 	e Sitka spruce of the rain-drenched Pacific 
Nc::hwest 	:sts. 

Larch 
Firs 	 •- 

Fir needies are f!at, flexft'!e .nd aor'ear to be arranged in 	.' 
orderiv rows a:g the 	•::f br::ies. The needies are dark 
green on top, 	le the undersides show two 	te lines. Fir 
co:es grow, 	:n the upper b:::ches of 	:cs. The 
bais::n fir . 	.:. and the whi:c :` r of the 	a:e stately, 
fragrant represernatives of ::cse eve:greens. 

Larches andTamaracks 	 Tamarack 

The soft needles of the iarch and tamarack grow in tufts out of 
bumps on the branches. Unlike those of most other conifers, 
the ie.;s fall cf in tbe . :er. Larches and tamaracks are taU, 	- 
slende: ::ees v-::: sma  

Hemlocks 
Hemlocks are large evergreens distintuishecl by short, fiat needles 
with d: g:een tops and s;: ::::es. The smali cras hang 	Easteni hemock 
from branches that can droop in the shape of a graceful pyramid. 

Douglas Firs 	 '. 

A dose relative of the hemlock is the Douglas fir, a tree found 
in the wes:ern United St:s. Also known as the 

Dcgas spruce, re zr, and Oregc:: ne. it is actually not a 
spruce, fir, or pine but rather a ps:::c:s::ga, or fase- hemlock. 	. .‚ 
Its flat needielike saves spiral around :h branches, g:::g 
branch ends the appearance of bottle brushes or squirreis tails. 	Douglas fr 
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Sequoias and Redwoods 
The world's !arest trees ?e the redwoods ans! €s!an ses!as 
of C:arnh- . •?dwoods :a grow tc ::•are ta::5 
height, and zc.:aoias can reach 	tarneter of more than 25 feet. 
Some of these trees are several thousand vears old. 

Cedars, Junipers, and Cypresses 
at  

s:at s,;les c 	!wos . .............................ct. 
a juniper. Junipers have :.v: ::tz •:: 	 :. So::? 
and fiat 	a ccta:, wl 	:hcrs are pr::tv. J:t - : 

::jldv 	'i he bald cypress 01 the South 

:• 	! 	..'H  

• 	 ‚. 

- 	Alt 	1' 

	

cyp 	-. 	 amp- The )rtO 
roots exposed above the water are cailed knees. 

Identifying Firs, Spruces, 
and Pines 
As a quick rule of thumb to determine some of the 

arger families of evergreen trees, examine their 

needies and note their shape. 

Fiat = Fir 	 Needies in 2s, 3s, or 5s = Pirie 

	

Square = Spruce 	Shingied, scaly needies = Cedar 
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Broad-Leaved Trees 
Bro4-leaved ir 	a:e c:goso-. or f!owerh nlants. Thev 

ozes. c -  .zgs. that dev::-.: 	.:.IC Se, : .:::: r ferriliz::::i. 
Lnlike the 	 :1. 	of coifers. 	s of 
hroadleavei uees ae eiicioseu 	fniits. or s;jie other 
form of seed case. 

As voti m. 	 illOSt broad-leaved trees have 

	

•........ 	= ::. nv broad-leaved trees brancn 
where 

cortdi 	. riigthegro 	-son are ..::i 	1..:: :hev 
:rs ••:•:. ..1 ...................... 	=.:........ 
Eve;YLmng abt:t roaa-ieaed trees. :::ri eai shape 

,he onematiort of branches. htfiuences the: surcival arid 
ahilitv to adapt to their envirc :.:. :::.s Los .:.=. thei: leaves in the 
fall, f:: 	:::ie. Drotec'ls branches from brea:•:.:; wider the 
weigiu 	snows. 

Types of Leaves 
Is it a simple leaf or a com- A 

pound leaf? A simple leaf is 
a single blade attached by its 1 
stern to a branch. A compound 

( 

leaf is a number of leaflets 

connected to a central stern Srnpe Compouiid 

attached to the branch. 

Is the simple lef lobed or 

unlobed? A lobed leaf has 
deep notches around its edge. . 

.‚. 

An unlobed leaf does not. • 	 . 

Unlobed Lobed 
Does the unobed leaf have a 
toothed edge or an untoothed 

edge? A toothed leaf has an 

edge that looks a bit like a 
saw. An untoothed leaf has 

a smooth edge. 

Tooed ed9e Smooth edge 
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Wiliows and Aspens 

t The pussv ,  •:.: .:s its :ame rc::. s furr; flower ch.sters 
:.rnbIe rv kiue.-;z. 	.. he ;vi'; lig. sraghz 

brancnes Tie sandbar wiiow :s oftei e .f h' 	s. ans tc 
n :«v1v exposed r;nd when rver 

Aspens hrive o su::.hr.. Thev .:Ie 	quizk!v 

rowse fc: d:. e.. ;n.se, anti cuier ai: - Pussy wiliows 	:11as. As swergrowing conifers matur. ihevtwr ax':e 
-- s 3nd 	.:.:...:iv create so . ....h 	ihat :he repace 

the ase: 

1 iivury 

Wal--,-  

L 
Birch 

Nut Trees 

-es. 03ci; iie up 	numueroi,  leaflels. 
A hckor. -  eaf has three to nne leafleis, whe 
he 1: .... fa wahr. . :ree 

a doze;i. 31nurs and !- ums are the 
seeds f her trees Beth are good w 

eL)e-cau ree, w ;c j. 17 .vte 
of hjckop;, Mock:u:.:. 	rd 
hae smai, bner enes 	od frornhe 
wainut is prized or furuiure aud guu stcds, 

hle hickorv woi i-. ...d or sharthandIed 
tools such as - r:ume:: :d hazchets. 

The Birch Family 
Ths 	 :)ad-1eaved tr: -hes. 

ir. 	.:. 	 . -. 	criheasz. w ;vesmrn :ed 
a. 	7 em broadie 1 r:ee fo.. 

3j 	3V5 

s1inv surfaes 
:rica.:..::sus............. 

:m the pap€: .:zh to huIM : ...: 	 .s 	TI- 	::ark 
ev hrc: 	ees 3W3\: fi -....... 

Cray and black. birches have .. 	r 
The wod cl 	smooth-: . 

horubeam is so :c'ugn har :h - 

cafled a 	irouw:od, The annt . 

and bark af au  
.ersans mus:..I.r arni. 
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Alders grow in moist ground throughout the country. They 
have broad leaves, stalked buds, and small, conelike fruits. 
Found along the Pacific Coast, red alder is a tremendous source 
of lumber and other wood products. 

Beeches and Chestnuts 	 r 
You can identify a beech tree by its 	. 
smooth, pale gray bark. Beech leaves 
have a strong rnidvein and parallel 	' 
side veins. The beech's burrlike fruit 	. 
contains two triangular nuts. 

The chestnut was once common 
in forests of the eastern United States 
until the appearance of chestnut 
blight, a fungus that killed so many of 
the trees that you will probably have 	. 
a hard time locating a chestnut today. 

-.-.- 	 ..-- 

American beech 

Oaks 
Carpenters and cabinetmakers have long prized wood from 
American oak trees. Oak timbers are slow to rot, even if they get 
wet. The Revolutionary War ship USS Constitution (nicknamed 
"Old Ironsides") was made of live oak, a species common to 
the coastal South, ancl hand-hewn oak beams were used in 
many Colonial homes. 

The acorn is the fruit of an oak. Most oaks have notched 
leaves. The lobes on the leaves of some oaks are rounded, 
while those of others come to sharp points. The live oak is an 
exception. Its evergreen leaves have smooth edges and no lobes 
at all, but its acorns help identify it as an oak. 

u 

- 

'1 

Although the edible acoms of American oaks have a bitter taste to 
humans, squirrels and a number of other animals find them irresistibje. 
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The magnolia 
is known for its 
large blooms, 
which have 
a pleasantly 
sweet fragrance. 

EIms 
Elms are large, graceful shade trees once found in towns and 
cities throughout the nation. Dutch eirn disease has killed 
most large elms in the eastern United States. The leaves of 
American elms and slippery elms are egg-shaped and iopsided 
with sawtoothed edges. Leaves of American elms are shiny and 
smooth. Despite the name, the leaves of the slippeiy eim have 
dull, rough surfaces. 

Papaws and Sassafras 
The common papaw belongs to the custard apple family. lt is 
found in forests of the East and Midwest. The fruit of the papaw 
iooks and tastes like a chubby, overripe banana. On a single 
sassafras tree you can find leaves of many shapes—some oval, 
some like three-fingered mittens. 

Magnolias 
Magnolia trees are found in the southeastern United States. 
Their large, distinctive leaves are shiny dark green on top and 
pale underneath, and the blooms can fill summer evenings with 
wonderful aromas. One magnolia, the cucumber tree, bears a 
mass of many small, elongated pods. 

Another member of the magnolia farnily is the tulip tree, 
named for the tuliplike appearance of its flowers. A very tail 
tree, it thrives in Southern states but is seldom found where 
winters are severe. 

American sycamor 

Gums and Sycamores 
The sweet gum tree has 
star-shaped leaves that turn 
brilliant colors in fall. Its 
fruits look like spiny balls. 

The fruit of the 
sycamore has a similar 
shape but is without the 
spines. The bark of a 
sycamore gives the trunk 
a distinctive patchwork 
of large white, green, 
and yellow blotches. 
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Buckeye 

Ptums and Cherries 
A dozen varieties of wild plum tree grow in the eastern United 
States. They are small trees with shiny oval leaves and purple 
or reddish fruits. The hard pit inside each fruit contains the 
seed of a new tree. 

Wild bird cherries or p111 cherries are small trees with tiny 
! red fruits in clusters of two or three. Other wild cherries have 

fruits arranged in bunches like grapes. The wood of the black Wild ctirries 
cherry is one of the most valuable in the United States, prized 
for its beautiful color and grain in fine furniture. 

Ashes 
Ax handles and baseball bats are often made from the hard, 
smooth wood of the ash tree. Each ash leaf is made up of many 
leaflets that grow in pairs on either side of the staik. The leaves 

Fruit 	fth are in pairs, as are the branches of the tree. plum tree 

Maples 
The leaves of maples are arranged in pairs opposite each other 
on the brauch. Their main veins jut out like fingers from the 
base of the leaf. Fruits of maple trees, called keys, each have 
a "wing" attached that causes them to twirl through the air. .. 
Maple wood is used for furniture. Especially valued is bird's-eye 
maple, named for the circular and dotted patterns of its grain. Ash tree leaves 

Buckeyes 
Inside a tough, spiny burr is the fruit of the buckeye. Its size 
and shiny brown surface make it look something like the eye 
of a deer, and thus its name. Leaves of the buckeye have five 
long leaflets. 
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TREE HEICHT: 

80 feet 
(25 meters) 1 

TREE SHAPE: Broadly spreading 

FAMILY: Fagaceae 
	

SPECIES: Quercus rubra 

LEAF PERSISTENCE: 

Deciduous 
	

TREE BARK: Furrowed 

1 y 
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A plant key can guido you step-by-step to the identity of a plant species, 



Identifying trees, shrubs, and vines can be a great deal of fun. 
lt is a tremendous tool for learning about a forest. 

The most useful tools for discovering the scientific names 
of plants and learning something about their range, uses, and 
growing habits are plant keys, available both as books and 
as interactive websites. Each plant key may address specific 
kinds of vegetation (trees, for example, or mushrooms or wild 
flowers), and focus on a specific region (the trees of North 
America, for instance). 

Using a Plant Key 
Most plant keys are constructed with an either/or 

format, asking you to make a series of yes-or-no 

decisions that will steadily narrow your choices until 

you come upon the specific description of the plant 

you want to identify. A typical sequence might lead 

you this way: 

• Needlelike leaves or broad-leaf leaves? 

If broad-leaf, then 

• Compound leaves or simple leaves? 

If compound, then 

• Thorns or spines present or absent? 

If without thorns or spines, then 

• Leaves smooth, toothed, or lobed? If lobed, then 

• Are the leaves arranged opposite each other on 

the twigs, or do they alternate? If opposite, then 

• Are leaves heart-shaped or oval? If oval, then 

Scientific 

nomenciature, er 

naming, uses Latin 

terms to describe 

each tree species, 

This System 

allows botanists 

and others who 

Studyplantsto 

share accurate 

information with 

one another 

about particular 

plant species. 
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Plant iclentification is most effective when it is done in a 
plant's natural setting. There you inay have a wide range of 
clues present such as appearance, aromas, and evidence of the 
interaction a particular plant has with other species of plants 
and animals. You can also observe the full array of leaves and 
notice whether they are in clusters, opposed, or staggered. 

Leaves are only one part of a plant. The coritext of the 
plant—the surroundings in which you find it—is vital to 
understanding it, too. The following questions can help you 
begin your exploration of a tree, shrub, or vine and its role 
in its ecosystem. 

How is it similar to and different from nearby plants? 

• How are the leaves or needles shaped? 

• Does it bear flowers or fruiting bodies? 

• What kind of soil is it growing in? For example, is the soil 
sandy, wet, dry, or rocky? 

o What animals visit the plant? Do any creatures use it for food 
Weeds that or as shelter? 
crowd out native • How does the environment influence the plant? For example, 
vegetation can does it grow in sunshine or shade? 

create a e How does the plant affect the environment around it? 

monoculture, an Native, Exotic, and Invasive Speces 
area dominated 

Native species of plants are those that are the natural inhabitants 
by a single of an area. The fact that they have evolved over many generations 

species. When in a forest means that each species has a clear niche in the 
ecosystem. A native plant species interacts with other native 

that happens, species of plants and anirnals in balanced ways that help an 

plant diversity ecosystem maintain a high degree of stability. 
A normative species, also known as an exotic, is a species 

S lost that has been introduced to a forest from somewhere else. Some 
exotic species have little impact on other species. The ginkgo 
tree, for example, is a native of China. Imported into the United 
States more than 100 years ago, it grows weil without seriously 
challenging native plants. Some nonnative species spread 
aggressively, though. Nonnatives that push out or kill native 
species are known as invasive species. 

Noxious weeds are invasive species designated by law as 
undesirable and requiring control. These plants are usually 
exotics. Invasive species include the passion flower, Scotch 
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Wind, water, livestock, wildlife, vehtcles, and people and their pets can 
spread weed seeds. Backcountry users traveling with horses, mules 
or other livestock often carry hay that is specially treated to prevent 

the weed seeds lt may contain from taking root and competing witt 

native vegetation. 

Making Collections 
A hjn wav to nc;a 	vour a;:::v re :::;.:;:; trees. shT:; - . ....:ies. 
and ethe r:esr 	:a;:n is hv making 	.:;;;rs of leaves and 
weod samples. Fc: ;; leaf coIectc::. -'- 	 ranches tha 
show !eaf ananga;:anr and rsvg  
fiowt:. fruhs. and winte: :.igs ior er:.: ::-: ..:. r vine. 
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Leave what you find is among the principtes of Leave NoTrace, adopted 

by the BSA as a means for enjoying the outdoors in a responsible manner. 

• AHow others a sense of discovery, and preserve what you find. 

• Leave rocks, plants, animals, archaeological artifacts, arid other 
objects as you find them. 

• Observe, but do not touch, cultural or historical structures and artifacts. 
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Wood Samples 
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The relationships of species in a forest ecosystem are veiy 
complex. Various species depend upon one another for shelter 
and food. Most interactions are harmless or beneficial. Insects 
that take nourishrnent from the flowers and fruits of trees may 
heip the trees pollinate. Birds building nests in the branches of 
trees may eat insects that might otherwise he a threat to forests. 
Organisms that live in the soil break down dead Vegetation so 
that it can enrich the soil. 

Animals 
The actions of some species 
can be darnaging to a forest, at 
least from a human's point of 
view. During a hard winter, for 
example, deer and rabbits might 
survive by stripping and eating 
the bark of young trees. That 
can keep the animals alive until 
spring, bot it can kul the trees a 
forester had hoped would grow 

-: 	 large enough to harvest. 

-:4 
As you identify trees, vines, 

47 and shrubs in the field, 
make it a pont to look 
for any damage caused 

- by wildlife, insects, or 

' 	/ -- --- - 	 disease in order to fulfill 
requirement 2c and/or 7a. 
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Insects 
Forest insects and diseases destroy more trees every year than 
are consumed by wildfires. Most insects attack only certain tree 
species or only trees of a certain age. White grubs, for example, 
eat the roots of young nursery and forest seedlings, making 
growing trees in nurseries costly. The white pine weevil attacks 
young white pines in the Northeast, causing them to grow 
crooked and reducing the amount of lumber that can be made 
from them. 

1 
- 	f 	 - 

' 

( 

Epidermcs of bark beeties periodically kill tens of thousancfs 
of acres of pine in the Southorn Southwostern, and Rocky 
Moiintain reqions of tha United States These pests generaUy 
attack mature trees 

Insects such as the spruce budworm and larvae of the 
gypsy rnoth defoliate trees by eating many of the leaves. The 
spruce budworm darnages spruce and fir forests throughout New 

England, eastern Canada, and Minnesota. In the West, this pest 
has weakenecl some forests and left them open to catastrophic 
wildfires. The gypsy moth Iarvae attack hardwoods in the eastern 
states. Fortunately, foresters that take quick action often are 
successful in stopping the spread of gypsy rnoths. 

The pinecone beetle can destroy almost the entire yearly 
seed crop of some western pines. Emerald ash borers, introduced 
to the United States in shipping pallets coming froni China, 
attack ash trees that have no natural defenses against them. 
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One of the reasons the gypsy nioth has spread is that gypsy moths often lay their 
eggs on cars and other vehicies, which are then transported across the country by 
unsuspecting motorists. 

\ 

The emerald ash borer causes 
extensive damage to ash trees by 
destroying their watersuppIy system+ 
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Diseases 
Trees are also subject to many diseases. Lc'af spots, rusts, ui1ts, 
bWhts, and ccirikers can weaken or kul forest trees. Some nec 
diseases affect the leaves; others attack the main woody parts 
(trunk, branches, twigs). 500 others damage only the roots. 
Here are some examples of common nec diseases. 

Dutch eim disease is caused by a fungus carried from t.ree to 
nec by the elin bark beetle. lt is one of the most devastating 
diseases ever to attack trees and led to the disanpearance 
of most of the elms that once graced streets of U.S. cities 
and towos. 

k.. 

Wilting in the upper bramthes of this tree This tree is infected with white pine 

is a telltale sign of Dutch eim disease. 	blister rust. 

White pine blister tust LObs witite pines. Discovered in New 
York state in 1903, it spread widely amrtng die castern white 
pines, and by 1921 was affecting white pines in western states. 
White pine blister tust cannot spread from pine to pine but 
must spend part of its life on currant or gooseberry bushes. 

Chestnut blight was brought into the United States from Asia 
ahnut 1900. The blight destroyed nearly all the native chestnut 
trees in the United States. 
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Oak wut attacks oaks, developing most 
apidly in red oaks and black oaks. 

\lany infected trees die witliin a few 
Neeks or months. 

Many insects an 	seases with 
he poteuhia of dan:.g uces in dte 

United States and Canada are native 
to the forests they initahit. Because 
thev ire a part of the forest ecology 
mcl h ave a niche, they often can he 
controlled through adjustrnents of their 

- - 	-:- 	habitat. tnsects and diseases brouglu 
to North Anterica frorn other parts of 

• -  he world, such as the gypsy moth, the 
emerald ash borer, and Dutch eim dis-
ease. can pose inore serious problems 
hc'cause they have no natural controls. 

In commercial forests where trees 
-- are raised as a crop, insect infestatims 

Tree infected with oak wut 	 are sonlettrnes suppressed wich pc'sn-• 
cides (chemicals for controlling insects 

and ( 1,kease). 	-ticides also are used in other forests to stop the 
spread of unc rahle insects such as the gvnsy moth which 
is prevalent in the kost but, because of effective control, has 
not become established in the West. The expense 	hen 
agonts depends largely on the size of the arca treate.i 	e cos 
othe pestictde, th.' type of equipment usecl, and tice 	essth 
ity of the area. 

T'Qrt rcsearclters continice to search for alternative 	ho-Js 
‚-intnnzing insccts and disease outbreaks. For exanip, .rufcial 

sceots can be used to confuse the niating habits of certain insccts 
and thus reduce their numbers. In sonic forests, scientists promote 
tue opulations of insects that feed on disease-bearirig insects. 

A healthy forest with mariy species of plants and animals can withstand 

attacks of insects and diseases better than one already under stress. 

A vigorous forest has the greatest variety of natural defenses. For 

example, birds, rodents, and other small animals attracted to the lower 

strata of a forest can control insect populations that could otherwise 

pose problems for trees. 
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Protecting Forests From Threats 
Whatever its origins, darnage frorn certain insects, diseases, fires, 
and invasive species often can be reduced if the forest is heaithy. 
Some additional preventive actions that enconrage healthy forests 
might indude the following. 
• Protecting against wildfire 
* Fencing woodlands to keep out excessive numbers of cattle, 

sheep, and other domestic anirnals 
• Making cuttings to promote stands with mixed species of 

robust trees 
• Thinn:eg :sto 	oercT:ding 

Other Dangers to Forests 
Trees may be sick because ci cnn ei ih- teIowng reesons. 

• Tte area suers irom i nsufficent 'j h, nadequale drainage, 

er ceer sah, 

• Te irees are not the nght speces for the site. 

• Tre trees are tee crovded. 

• hie trees have benn damaged by drcught, floodng, frost, er ice. 

• ihn habitat has been changed bv ra:sing er oweeng eF the e.ater 

tabe er by a change in exposure to Hght. 

• Ffte, excessive grazi,- g, or pesticides have caused destruchon. 

• mproper harvesting er an absence of bres bes broken ehe naturd 

cyce of renewal 

• The population ei oehnating inseots das dechned due to envron-

mental cbertges. 

• Urbanfzatort das brougnt adverse effects—automebhe exhaust, acd 

ran, er ether pohutants. 
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Using Forest Resources 
Responsibly 
F,'s jrsources are maierials people use. People use iorests 
for nanv things, such as wood, vator, food, and recreation. 
As:roviders of raw materials, forests are vital to our economy. 

Trees 
The forest resourcos '.'ou probably know the best are trees and 
the products made 'rom.. them. We use wood from trees to make 
furnio.!re and to hufld homes. Wood also can be used as a fuel. 
Other products made from wood iriclude paper, pencils, bats, 
telephone polos, and bowHn pins. 

Many huilding materials, inciuding dimensional lumber, 
plywood, laminated veneer lumber, and l-joists, corne from 
snfvood trees. SoftwJ trees also are used for making paper. 
Softwood trees include Douglas fir, redwood, white pine, 
ponderosa pine, hemlock, cedar, and southern pines such as 
shortleaf, lobloliv, and slash. Chips and sawdust left over from 
thc nianufacture of wnoci products are used for making paper, 
uarticiehoird. and medhn-dcnsiv fiberboard. 
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Hardwoods are used 	make furnnu:c. f!orEng. panchng, 
and many other consir cHi iiateriak aJ euam egineed 
wood proclucts. Some of the more economicaUy important hard-
vood species are oak, maple, ash, walnut, cherry, gurn, and 
CiiOW poplar. 

Forest produets are essential for tires, aspirin, tooth-
paste, and the manufacture of ciothing, fuels, paints, 
and many other goods. 

Recreation 
People have bug, enoyed visiting fore:s. Camp 	uking, 
picnicking, swinuuug, boating, and winter sports ;iaw in 
popuiaritv cvery year. Forsi ccreaton is also an mui taft 
source of jobs. Businesses near forests can provide food, 
odging, and 	np!igs to visitors 

Compan!e offering instruc tion in outdoor skills and orga-
nized opportunhties to enjoy forests hire many seasonal and 
full-trne einiiovees to meet their dernands. The manufacturc 
and marketing of outdoor equipnient—evervthing fromn bird-
vatching binoculars to camuping gear—is a 	biiumiiiion-dollar 

business. All this could not exist without healthy forests 
accessible to the public. 
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Leave NoTrace Outdoor Etlilcs 

Plan Ahead and Prepare 

ravel and Camp on Durab S 

Dispose ofWaste Property 

Leave WhatYou Find 

Minimize Campfire lmp 

Respect Wildlife 

Be Considerate of Other Visitor 
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What We Get From Trees 
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Rayon, 

cellophans. 

‚ot condhoner, sausage essen, 

)StCs. 
cøodon, 

ad buktrng materia's, explosives, 

Ltgnin 	sde tannnp materats, Photo fUms, 

.'asdhn reitutoid, 

shatterpronf giass, 

sponges, 

Chemical 	
maabon leather, 

PuPwood_[ 	 Mattes, 
producU ::0: 

CeltuloseJ molded piasncs, F ue 
hundreds of other athotes 

arcoaI Fiber  Paper - 	ewsprne, 
produets 

Tannin bag, 

Dye 
‚barons, 

cetate of lese, 
hssue, 

Distillation 

od creosote, 
Hardwood 	Ir, absorbent, 

:: --- 1L :ct 

Softwood 	Ots 
pepar prodesta 

CORDWOOD 
(thousands of different atticies) 

Boxboard, 

Fiberboard 	
hodboard, 

nsutaOon board 

wailboard 

toxes, 

POLES, PILES, POSTS 	 atsnets, 

oskets 

am implements, 

ooring, 
artiture, 

cstwork, 

, iusical instruments, 

arquetry, 

mtterns and tanks, 

rShoPand—  '5 

factory 
leavy:' ists, 

Stabs (tue, ath), 
sswdust and shavings 

- wood (floorsweeping 
Lumber 

- Yard ‚oards, compounds, 

[Ties 

h 	m mensn, isdustriat acohol, 

sh sto-feedwg 

Ptywood, 
yeast, beddntg tor 

'ursiture, 
ananas, insuaton, 

Veneer - caskets 
oxairt sekt, tue), 

tommings box 
Barre) staves, Parts, tue)), 
'tsr- es, edgngs moldmgs, 

Bolts 
- 

stangen, tooring, furrnture 
hoe tndwgs squares, mop 

Mit) watte __________________________ 
bandes 

parties board, tust) 

LOGS 

FORESTRY 	41 



The Water Cycle 
As important as forests are in providing us with raw materials 
and opportunities for recreation, they also are vital as watersheds. 
Forest lands are primaly sources of water for most people in this 
country. In some areas, the amount of water coming from the 
forest for drinking, irrigaeion, power, recreation, and navigation 
is far more important than any other forest resource. 

Water circulates through the environment in a cycle that is 
energized by the sun. Heat from the sun evaporates water from 
forests, oceans, lakes, and streams. The vapors form clouds that 
can be carried long distances by the wind. When the air cools 
or becomes loaded with moisture, the vapor can fall as rain, 
snow, sleet, or hail. 

Much of the precipitation percolates into the soil, where it 
can be absorbed by the roots of plants. Some of that precipita-
tion finds its way into underground aquifers and other natural 
reservoirs, then rises again to flow from springs or wells. Small 
streams join together to form rivers that return water to lakes and 
oceans and, through evaporation, once again to the atmosphere. 
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Trees extract water from the soil and transpire, or 
give 0ff water vapor, through their leaves.This water 
becomes part of our atmosphere and may later fall 
as rain or snow.The amount of water released into 
the air through transpiration depends on factors 
including soll moisture, air temperature, and the 
speed and direction of the wind. 

Forest cover is important, too, in cietermining how much 
water infittrates the forest soll and how much runs oft the 
surface to nearby streams. Wise watershed management can 
help ensure adequate quantities of water at the right times 
and guarantee that water quality is good. 

•;:. 	‚•‚. 	 •••• 	. 
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Watershed dam surrounded by homes 

To find your watershed, locate the stream nearest your home. 
Follow it uphill (against the current). Notice the other streams 
joining it. All of those streams and the land feecling water into 
them form your watershed. 

In some cases, water comes to a community through 
pipelines, aqueducts, or canals. If Von consider those to be 
artificial streams amt follow them against their flows, you will 
eventually find the open country where terrain, moisture, and 
vegetation meet to create the watershed upon which you and 
your neighbors depend. 
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Clean Air 
Forests are among Earth's great filters for cleansing the atmo-
sphere and replenishing it with oxygen. Animals absorb oxygen 
and exhaie carbon dioxide. Carbon dioxide is also produced 
when plants and animals decay and when wood, coal, gasoline, 
and other carbombased materials burn. 

Plants must absorb carbon dioxide in order to survive. In a 
chemical reaction charged with sunlight, chlorophyll allows plants 
to combine water with carbon dioxide to produce the simple 
sugars plants use for food. The process is called photosyrithesis-
making something with the aid of light. A byproduct of 
photos\thesis is the oxygen animals need for survival. 

Plants absorbing carbon dioxide can store it—a process called 
sequestration—and slow its return to the atmosphere. Carbon is stored 
in a tree's trunk and roots, and in the soil of a forest. Wood eventually 
will decay and release the carbon back into the atmosphere, but it can 
be stored in wood products and the forest floor for long periods of time. 
Many scientists believe sequestration might play a role in reducing 
the effects of carbon dioxide as a factor in changing the climate of 
the planet. 

!IirdrinE1 
Forests are home to a tremendous 
range of animals, including large for-
est animals such as bear, deer, and 
elk and smaller creatures such as 
birds, squirrels, salamanders, frogs, 
and fish. These animals inhabit the 
forest; that is, they use lt as a home. 
The four essentials for an animal's 
habitat—the area where a particular 
species prefers to live—are food, 
v: 3ter, space, and shelter. Through 
careful management, foresters can 
help the woods provide habitat for 
a large number of wildlife species 
in the same forest. 
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Fisheries HbTtat 
Forests can be critical to the survival of fish. Trees 
and shrubs shade streams, keeping vater at a 
temperature inviting to fish. Insects that make the 
homes in streamside vegetation provide food for 
fish. Leaves, branches, and other vegetation that 
drop into the water form pools and Geber places f r 
aquatic life to rest, feed hide, and spawn. Formt 
managers make provisions cc protect vater qualle 
and fisheries habitat in forests. 

Threatened and 
Endangered Species 
Changes that affect formt ecosystems cause animals and 
planls 10 adapt to new conditions, migrate to more hospitable 
locations, or suffer reductions in population. For example, 
fires moving across woodlands and prairies alter die habitats 
of many creatures. An early winter storm might catch many 
animals unprepared for migration er hibernation. Fioods can 
vash away the homes of beavers and alter the spawning 

grounds of fish. Drought can reduce sources of nutrition for 
grazing animals and, in turn, for species that depend on 
those animals for food. 

While naeurally orcurring changes affect many plants and 
animals, those changes often play important mies in maintairs-
ing a heaithv balance of species populations. Unfortunately, the 
same cannot aiways be said for the disruptions caused 
by humans. People have not always been aware of the conse 
quences of their decisions that involve ehe uses of forests. As 
a result, some animals and plants have become so reduced in 
number that their very survival is endangered. 

Isw:jd heip protect man' of these threatened species 
mericans have also had ehe wisdom to set 

:spoiled forest, proeecling them in the forms of 
p: .;'::es areas, and wildhfe refuges. Managed foreses 

piay an important role in providing habitat for threatened 
::ies. Some threatened and endangered species, including the 

n: :hern spotted owi, grizzlv bear. and California condor, are 
well-known to much of ehe public. There are hundreds of 
other endangered species that depend upon forests for survival, 
and although people seldom see ehem, their pmtection is 
imporeane for maimaining a rich ecosystem diversity. 

Once a species 

dies Gut, it is 

gene torever. 



Why Manage 
Forests? 

forest left entirelv Co itseif would, over 
the centuries, remain in balance. There 

ould be changes, certainiv, bot on the 
'hole it would remain diverse and 
ibrant. When humans make changes in 

forests, ehough, that niight not alwavs 
e eh c 	rtithing is connected 	to 

every 	3rest managers need 
maI -------ices about how we use 

and chan 	rests so that we do not 
dainage them. 

A Brief 1-listory of Humans' 
Relationships With North 

American Forests 

Long ago, 
Amencan 
Indians ofthe 
Northeast and 
Upper Midwest 
built ca noes 
using ehe birch 
bark tree. 

American Indians used forests for centuries 
efore European settlers arrived on the conti-

ent. Man- tribes used forest materials. In the 
cific Northwest, tribes used forest materials 
uiid cedar houses and boats. and to make 

ciothing. Forests also were tremenclous sources 
of food, hoth from plant-,and from wildlife. 

At times, tribes overused certain forested areas. 
Someeimes thev intentionaliv burned forests to clear 

for cultivation or Co make lt easier Co pursue 
ge. if a forest became overused or 100 heavily 
darnaged Co support a tribe, ehe groiip would move 

on and ehe forest, left alone, would recover. 
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European settlers who came to North America realized from 
the beginning the value of forests as sources of raw materials. 
Ships that brought settlers to the Americas often retumed to 
Europe with a cargo of North American lumber. For example, 
when the Mayfloiver returned to Europe, lt carried back 
clapboards and other forest products. Many settlers saw the 
forests as a force to be pushed back. Forested land in the 
Midwest and West could be obtained from the government to 
hornestead. Railroad companies were given millions of acres of 
forested land as incentives to construct the rail lines that would 
span the continent. 

Forested land seemed so plentiful that it was too often 
harvested without concern for its future. During the late 1800s 
and early 1900s, poor harvesting practices in many areas of the 
country led the government to establish agencies to manage the 
public lands. These agencies brought more balance to the use 
and protection of forests. 
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Government management of special areas can be traced 
back to the creation of the first national park—Yellowstone—set 
aside in 1872. In 1916, Congress established the National Park 
Service. Its mission is to preserve natural and cultural resources 
for the enjoyment, education, and inspiration of current and 
future generations. 

Congress passed the Creative Act in 1891, designating much 
of the nation's publicly owned forests as protected forest reserves. 
The Forest Reserves Act followed in 1897, changing the forest 
reserves to national forests and charging their managers with 
improving and protecting the nation's long-term supply of wood 
and water. The Bureau of Forestry became the Forest Service in 
1905 when control of the forest reserves was transferred to the 
Department of Agriculture. 

In the decades that followed, forward-thinking agency 
personnel and a conservation movement made up of dedi-
cated citizens established the idea of balancing the needs of 
Americans eager to use public lands for recreation, and as a 
source of lumber, a repository of biological resources, and 
protected reminders of the forests as they were before humans 
intervened. The Multiple-Use Sustained-Yield Act of 1960 
officially established multiple-use management of the forests. 

The Bureau of Land Management, the U.S. Army Corps of 
Engineers, the Fish and Wildlife Service, the Natural Resources 
Conservation Service, and other public agencies also strive to 
manage forested public lands that fall within their administrative 
boundaries. State and local agencies oversee smaller acreages 
of public lands. Private landowners with forested properties-
from large forest-product companies to families with a few 
acres of trees around their homes—have a stake in the proper 
management of forest resources, too. Their involvement in wise, 
sustainable management is extremely important, since 
privately owned forests account for many more acres in the 
United States than do publicly held forests. 
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The goals of private forest 

owners vary widely. SmaU 

tracts may be owned tor 

many reasons, including 

timber production, family 

recreation, and the protection 

of wildlife habitat. While 

public forests are usually 

managed for a variety of 

reasons and uses, many 

arge private tracts are 

owned primarily for timber ~  e production. However, forests 

can he managed tor timher 

F--,x 	production while at the 

same time protecting other 

important forest features. 

How Forests Change 
A fact of life (and death) in every ecosystem is that change hap-
pens. Nothing ever stays the same. Plants and animals must 
adapt to meet changes in the environment or they will not 
survive. Take, for example, a forest that has recently burned in 
a wildfire. Over several growing seasons, grasses, shrubs, vines, 
and small trees will take root in the soll made fertile by the ash 
of the burned forest. These sun-loving pioneer plants will thrive 
for a few years, while siower-growing trees establish themselves 
in the shade of faster-growing trees. Gradually, slower-growing 
trees risc above the tirst generation of vegetation. Shaded out, 
the pioneer trees will die and again renew the soil. The larger 
trees and the other strata will continue to grow and change 
until there is a stable, diverse stand of many species called 
a climax forest. 



The climax forest might stand for 
many years, bot change will continue 
to happen. Fire might again sweep 
through the trees, an insect epidemie 
could dramatically alter the forest's 
composition and appearance, or a 
number of the trees might be harvest-
ed. Whatever happens, a new phase 
of the cycle of change will begin. 

Change and Diversity 
Prüm microscopic bacteria to eagles, wolves, and other predators 
at the top of a food web, an ecosystem is healthiest when rich in 
the variety and numbers of species thriving within it. This envi-
ronment provides fiexibility für the ecosystem as a whole. Plants 
and animals will be more adaptive to change. This diversity of 
species (that is, many plants and animals that are unlike üne 
another) üffers a stürehüuse of environmental püssibilities, the 
raw material für adaptatiün and survival. 

Für instance, when bees harvest 
nectar from tree blüssüms to make 
honey, pollen sticks to their legs and 
they carry lt from üne tree to anüther. 
This relatiünship benefits büth species; 
the trees prüvide nüurishment für the 
bees, and the bees play a vital rüle 
in the püllinatiün of the trees. If bee 
püpulatiüns dü not survive a harsh 
winter, thüugh, ür die früm pesticides 
sprayed tüü near their nests, the trees 
will have lost a reliable means of 

- 

	

	spreading püllen and might not be 
able to reprüduce 

On the üther hand, a diverse ecü-
system might include hummingbirds 
and insects that püllinate plants. A 
diversity of vegetatiün can ensure that 
plant species that dü not rely ün bees 
für püllinatiün will müve intü the ecü-
system niche that bad been üccupied 
by the bee-dependent trees. 
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Human-Caused Change 
Healthy, diverse ecosystems tend to be stable and to change 
slowly. Normally, the forces of nature take decades or centuries 
to create perceivable change in forests and other ecosystems. 
However, natural events such as hurricanes, wildfires, or 
volcanoes can affect tens of thousands of acres in a matter 
of days or even minutes. 

Humans also can cause rapid ecosystem change. People 
pave open land for highways, parking lots, and developments, 
and clear timbered areas to make way for agricultural crops and 
cities. Cars and trucks, factories, and power plants can pump 
exhaust into the atmosphere that can have a direct impact on 
forests near and far. 

Our ability to cause dramatic change in forests carries with 
II the responsibility to make wise decisions on issues that can 
affect forest health. While humans are capable of activities that 
are destructive to ecosystems, we also can do much to protect 
and heal the environment. 

J 1 1! 	'• :F4f _____ 
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Proper forestry Lechniques can he applied when forcsts are harvested tor Iurnhor and 
other products Doinq so will result in a new forest beincj established more quickly 
than in the aftermath of natural events. 

Small actions matter, and personal choices are important. As a group, 
everyone can work toward creating commuriities that exist in harmony 
with the environment. As concerned citizens, each person can learn 
about environmental issues and the roles that forests plav in environ 
mental, economic, and social well-being. 
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Sustainable Forest Management 
Our forests face tremendous challenges. The loss of open space, 
the potential for wildEre from the buildup of fuels, the devastating 
effects of invasive species, and the impacts of unregulated 
recreational choices such as using off-road vehicies in fragile 
areas are significant threats to our forests. In addition, demands 
for forest products grow every year. 

t 

... 
4 

. 	t*.)x •. 	 • 	 -• 

Multiple-use management addresses the desires of a broad range of forest users. 
Harvesting, recreation, wildlife, and other interests are all considered in multiple-use 
forest plans. 

Sustainable forest management takes forest planning a step 
further by emphasizing the importance of considering the needs 
of today's forest users while also ensuring that future generations 
will be able to enjoy healthy forests. Accomplishing that goal 
requires a management approach that looks at forests as ecosys-
tems, not just as stands of trees. While sustainable management 
views forests as sources of raw materials and recreation, it also 
involves stewardship that gives full attention to caring for wildlife 
hahitat, increasing the diversity of species, and protecting the 
quality of the air, water, and soil. 
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Studies by the U.S. Department of Agriculture Forest 
Service indicate that at the time of European settle- Trained foresters 

ment, forests covered a billion acres of what was to can determine 
become the United States.Today, there are 751 million 
forested acres. Most of the loss came in the northeast- how best 

ern and southeastern regions of the country during to develop 

the years between 1850 and 1900. The total forest area a silvicuttural 
of the nation has been relatively stable for more than 
a hundred years even as the population of the United system that 

States has more than doubled. provides for 

the best mix 
Silvicufturat Systems 

of benefits to 
Among the many tools of forest management are siluicultural 
systems. (Silua means "forest" in Latin.) Silviculture is the humans and 

science of planting, growing, and harvesting stands of trees protection of 
to meet the objectives of the land manager or forest owner. 
Foresters can use silvicultural systems to improve the health of the ecosystem, 

forests and to accelerate the production of timber for harvest. 
The choice of a management system further depends on the 
characteristics of the tree species that make up the forest type 
and the features of the terrain where the trees are growing. 

.1; 
NI 

; 	

t 

The vaue of a stand of trees as 

wilcHite habitat i s influenced not 

ony by the tree species but also 

by their age, size,, form, and health. 

Old trees have stout iimbs on 

which heavy birds con nest, Bare 

branches provide roosts. Rotten 

spots can be holiowed into nests. 

Large dead trees are particularly 

important. These snags should be 

eft standing whenever possible 

to provide habitat for hoimnesting 

wildlife and nsect-eating wfldtife, 
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The main treatments making up silvicultural systems 
involve the felling of trees and the regeneration of a new forest 
for the future. Systems that result in trees of approximately the 
same age are called euen-aged systems. The trees may or may 
not be equal in size. Systems that result in trees of many ages 
are termed uneuen-aged systems. Each system includes steps 
to establish seedlings and actions to encourage the health and 
productivity of a developing stand. Some tree species grow best 
in an even-aged forest, while others grow best in unevemaged 
stands. Cuttings in forests are further classed as regeneration 
Ilanlest cuttings that heip reproduce or create new forest stands 
and intermediate cuttings intended to improve the health and 
quality of an existing stand. 

Regeneration Cutting Systems 

Depending on the larger management plans of foresters, stands 
of trees may be cut using systems that lead to appropriate 
harvesting of timber and to the reproduction of tree stands. 

- 

' ... .I— 	 - 

fiJl 

Clear-cutting  ( 

System 	 Clear-Cutting Systems. Cl ca r-cutting is the harvesdng of all 
trees in an area except those that are necessary to maintain 
water quality, fish habitat, and other healthy ecosystem consid-
erations. The clear-cut can then be regenerated by broadcasting 
seeds, from sprouts, or by planting seedlings. The new stand 
may also be allowed to develop naturaily from seeds dropped 
by trees bordering the clear-cut, from seeds already on the for-
est floor, or from stump sprouts and root sprouts of cut trees. 
The new trees will have equal access to sunhight. The strongest 
will grow relatively quickly and will be straight and tau. 
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an be controversial, in large part because 
of the changes in appearance lt creates on ehe lard but also 
because ciear-cutting ran have a large impart on manv species. 
Animais such as rabbits, moles, and gophers that depend on 
shade and dense -vegetation will be forced Co migaee Co other 
areas in order tu survive. On ehe other hand, forest openings 
created by ciearcutting ran increase ehe habflat for deer, bears, 
certain birds, and other species that gee part er all of eheir food 
ancl shelter from bw vegetation and brush with heile or no 	Eveø-aged 
overhead shade. Additionaliv, certain speries of trees require 
full sunhght to thrive and will not grow weil under ehe shade 
of other trees. 	 Clear-cuttuig, 

In rertain situations, ciear-cuteing is the best silvirultural 
tool available Co a forest manager. C1earcuttirig es often used 
in forests that have been damaged by,  fire or that have been 	SheItenNOOd 
poorlv harvested over the decades. clear-cutting also ran be 	Uneven-aged 
used effectivelv to maximize the production of trees grown for 
puipwood and of other sun-boveng speries that will not grow 
weil in ehe shade of other trees. 	 Single-tree 

Clear-rutting should he done onby when carefuliv pbanned 
by professional foresters and carried out using proaer harvesting 	selection, 

eerhniques. Foresters muse consider the efferts rlear-rutting will 	greup selertion 
ave on wildlife, the land, and the surrounding torest. For 

example, streams ran be poibuted hv silt or dirt lt forest roads  
and bogging trails are not pmperiy designed. Buffer zones rom- 
posed of trees that are heft uncut must be established along 
streams Co provide continued shade and nourishment for fish. 

Seed'Tree System. Foresters using ehe seei- 
tree system to harvest a mature stand of trees 	4 	4 
leave a few healehv seed-produring trees on 	4 	4 

earh arre. These trees provide ehe seeds needed 	 4 
Co regenerate a new even-aged stand. After 	ä * * 	4 * * 
the fresh rrop of young trees has beroine estab- 	4 	• 	4 
hished, the seed trees themselves mav be har- 	4 
veseed. This System is more ei feruve when used 	 4 4 
vith evergreens than with hardwoods. 	 4 	4 	4 	4 

4 
4 

Seed4ree system 



T 	;i[ 

* 4 444 	 r j4 
Shelterwood 	

£ systern 

tewood System ie shelwruood s 	olves a 
series of partial cuuings in the mature stand over a period of 
vears. Eariy cuttings irnprove the vigor and seed producnon of 
the remaining trees and heip prepare the site for new seedhngs 
tu take rom. The trees that are retained produce shade—the 
she!tenz'ood —für seedlings and young t:s. As the new trees 

the shelterwood trees ca 	harvested and the 
ees aliowed to develop as 	even-aged stand 

• . Single-Tree Selection System. The single-tree 
em differs front 	s:s:-:ts in 

4 	4 t  d 	
standud 	ich 

on its individual merits, harvesting a tree as 
: ::atures. Seedlings or sprouts can then grow 

4 • 	: : i nie spaces created bv tree removals. Periodic 
harvesting, and regeneration resuh in a 

:d made up of trees of rnanv ages and stzes 

	

c:ause relative]'. fe - 	ire harvested a' orte 
* 	 and because tht 	loor is generallv 

+ 	 sit.:Ied, this system fr 	. 	s that thnre 4 
in bw bight. 

Smgle4ree seIecton system 
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Group Selection System. The grnup selection 
system requires the harvesting of small groups 
of trees. The openings created by this method 
resemble miniature clear-cuts, although the 
resulting regeneration occupies too small an 
area to be considered an evea-aged stand. As 
in the single-tree system, thinning and harvest 
cuttings are done at the same time. The new 
trees that grow in these small openings are 
regarded as part of a larger stand that contains 
trees of many ages. In either selection system, 
frequent harvests will maintain a balance of 
tree ages and sizes. 

!±  

Group selection System 

All silvicultural systems require loggers to go into 
forests. Whether it is a large Operation involving 
trucks and heavy machinery or a selective cut made 
using draft horses or helicopters, there will be some 
impact on small trees and other vegetation and on 
the soll. In choosing a forest-management system, 
silviculturalists must consider the full impact on the 
land, not just a system's effect on trees. 

Intermediate Cuttings 
Intermediate cuttings, such as improvement cuttings, salvage 
cuttings, and sanitation cuttings, can be distinguished from 
regeneration cuttings by their purpose. Regeneration cuttings 
create a new stand of trees; intermediate cuttings improve an 
existing stand or maintain the vigor, the desired composition, 
and the structure of the stands in terms of tree species, ages, 
and size classes. 

A tree needs a place in the sun, soil of its own, and room 
to expand if lt is to thrive. When a stand of trees is too dense, a 
professional forester may prescribe thinning to ease the competi-
tion and to accelerate growth of the trees that remain. The trees 
that are removed might be sold as posts, poles, or pulpwood (for 
use in making paper). lf they are too small to have market value, 
the thinning is called precommerciaL These trees are cut and left 
to decay, retuming nutrients to ehe soll. 

FORESTRY 	57 



Intermediate cutting 

Improvement Cuttings. In a stand containing a mixture 
of desirable and undesirable trees, an imprnvernent cutting 
may be made to favor the desirable ones. Undesirable trees 
can include undersized trees or ones that are crowding larger 
trees. Determining which trees to remove depends on a larger 
sustainable forest management plan to balance the desire for 
timber with the need for wildlife habitat, aesthetic appeal, 
or recreation. 

Salvage Cuttings. Natural catastrophes, such as windstorms, 
ice storms, and fires, sometimes cause great destruction in forest 
stands. Salvage cuttings are prescribed to manage economic 
loss by harvesting damaged trees, tu reduce the risk of fire by 
removing dead material before it falls to the forest fioor and 
becomes potential fuel, and to clear the way for new growth 
that will keep a forest healthy. 

Sanitation Cuttings. If some trees in a stand are harmed by 
insects or disease, the forester may recommend a sanft ation 
cutting to remove infested or infected trees that pose a threat 
to neighboring healthy trees. 
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Replanting a Forest 
After a wildfire or the harvest of a stand of trees, reseeding 
will occur naturaliv, but lt cart take several vears. Faresters 
mav decide Co control and hasten ehe pracess by planting 
seedlings or by sowing seeds. 

Timber-Stand Improvement 
lmprovement, salvage, and sanitation cuttings are methods used für 

timber-stand improvement. As with all approaches to managing forests. 
the goal of timber-stand improvement is to encourage stands of tree to 
thrive, to resist disease, and to fulfill the goals of an overall forest plan 
that protects ecosystem viability. 

Seeding has several advantages c 	planting. lt is faster 
and less expensive, and lt can be done :. places where plantiig 
is difficult or impossible. Aircraft can sometimes be used Co 
sow seed. Seeding has same disadvantages because spacing 15 
uncontrolled, and birds or rodeats mav eat ehe seed before lt 
germinates. In general, lt is less certain that a good stand will 
be established. 

Because certain species of trees are adapted 10 certain 
soils, foresters select and plant Chose that will grow best an 
a particular site. Thev consider which species will make the 
best timber or pulpwood, protect watersheds, favor recreation, 
improve wildlife hahitat, es meet the land manager's long-term 
sustainable farest obiectives. 

An arna Co be planted may be prepared in advance by 
prescrlbed burning ar by other means of baring the soll such 
as using a buildozer or a culeivating machine. Planting 
machines can be used where large areas are to be r.orested 
and the site is level and free of large stones. In . ..re regged 
terrain, planting most be done by hand. 

FORESTRV 	59 



Pianting Seedlings 
By planting seedlings, foresters can space the plants tor 
good growth and vigor. Seedlings must be carefuliv 
handled and the roots kept moist at all times. Planters 

a mattock or a special pianting hoe called a 
to create a hole of proper depth. Thev then 
'dun- at about the depth lt was growing in 

nursery. A slight "collar' on its stern usuallv 
ks this depth. The planter spreads the roots 10 as 

natural a position as possible and then tamps tue soll 
firmly around the roots and the stern to get rid of air 
pockets that rnight aliow the plant to diy,  out and die. 

Sowing Seeds 
Foresters mav sow seed rather than plant seedhings. 
This merhod is mainlv used for pine. Pine seeds can 
germtnate, or sprout, on bare soll surfaces with linie 
molsture. Pine trees grow in most regions of the United 
States. Pinecones, which contain the seed, ripen in the 
fall and are gathered when thev have turned brown hut 
are not so ripe that thev have opened. After tour to five 
davs in a storage area heated to 90 F, the cones will 
open and the seeds will drop out. 

Seeds must go through dormanL (rest) hefore 
germination. Winter bes this naturaliv tor them. Seeds 
gathered tor seeding usualiv are kept coid over winter 
and sown in the spring. Foresters run tests on ihe seeds 
to learn their germinatforz rate, the percentage expected 
10 grow. The germination rate tor properlv handled 
seeds often exceeds 90 percent. 

mproving Trees 
growth rate, appearance, and other qualities of 
depend greativ on genes, the codes that teil celis 
tu grow. Foresters use ‚genetic improiemeut to 

get heiter trees. One was to do this is to gather seeds 
(rom superior trees that grow straight at a rapid rate, 
stand firm against winds, produce large arnounts of 
seeds and quahtv wood, and res- nsects and diseases. 
These seeds are used to replant 	ads. To increase the 
supplv of improved seeds, foresters mav artificiallv pol-
lina'e trees 10 develop seed orchards of superior trees. 



Center-Hole Method 

\ 

rm 
Step 3—Operi the top oi 
the slit by pulling back on 
the mattock. Insert the tree 

Step 2—Open a slit 
by raising the handle.  

Step 4—Ciose the 

slit using the 
mattock bade. 

Young stands 

of true fir trees 

in the Pacific 

Northwest are 

sometimes 

fertitized to 

encourage 

development of 

boughsthat 

can be harvested 

to rnake 

holiday wreaths. 

WN A 
Step 5— lamp the 
soll with your heel. 

Fertilizers 

Foresters use fertilizer in some stands to improve the growth 
of trees and other plants. Added to the forest soll, fertilizers 
may be especially helpful to trees growing on poor ground and 
may increase the number of seedlings that survive on the forest 
floor. Although expensive, fertilized trees and other plants may 
grow healthier and faster and be ready for harvesting sooner. 
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The full-page illustration shown here reviews some of the factors that 

must be considered in forest management and some of the practices 
used in managing a forest in Montana. 

1. The siope and aspect (the direction the siope faces) heip determine 
what to grow. On a north-facing slope, Douglas fir or larch will grow 
weil. On a south slope, ponderosa pine is a good choice. 

2. Elevation is just as important as siope and aspect. Seeds from trees 
that grow at 5,000 feet often will not grow weil at 1,000 feet, and 
vice versa. 

3. Seeds sown from a helicopter must have their "wings" removed first. 
Otherwise the seeds float to the wrong area. 

4. Seeds should be dyed an unappetizing color, such as blue-green or 
silver, to keep birds from eating them. 

5. Nature itself often will seed the forest if the very best trees are left 
standing about 50 feet apart. 

6. Hand-planted seedlings need shade to heip them survive better. 

Rocks situated on the south side of the seedlings will provide shade. 

2 Rodent populations should be assessed before seeding. Rodents 
might eat the seeds. 

8. Seeds should be coated with a fungicide to prevent fungi from 
attacking the seedlings. 

9. Seeds scattered on snow will be carried into the soii and kept molst 
as the snow melts. 

10. The ground cover should be burned or scarified to create bare soil 
where seeds can germinate. 

11. Seeds from trees that have straight trunks, dense crowns, and few 

bw branches will produce the best seedlings. Seed from superior 
trees can grow into superior forests. 

12. Thin the trees when they are about 10 years old to give those that 
remain plenty of room to grow. 

13. To get seeds from cones, wait until the cones ripen and brown on the 
trees but are not so ripe that they open themselves. Gather the cones 
and place thom in a room heated to 90 degrees for four or five days. 
The cones will open and the seeds will drop out. 
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Managing the Urban Forest 
The trees you see in places where people live, work, and play V make up the urban forest. Some of these trees were planted, 
and others grew on their own. Trees in nur towns and cities 
enliven our downtown areas and soften the hard outlines of 

As you conduct masonry, metal, and glass. Trees absorb carbon dioxide and 
replenish the environment with oxygen. 

your iaspection, These trees are an important part of our communities and 

stay safe anci out recreation areas. They enrich the settings around our homes 
and recreation sites with ehe seasonal beauty of their leaves 

of harm's way. Do and flowers, and their attractive bark and brauch architecture. 

not dhturb any They offer privacy and, sometimes, they can block unsightly 
views. Trees and shrubs provide food, shelter, and nesting for 

trees; stand back wildlife. Pollen and nectar tor hummingbirds, butterflies, and 
Co get a good view bees are additional bonuses. Their roots keep soil in place and 

increase water movement into soil to help reduce surface runoff 
from afar of the from storms. 
canopy and trunk Money and energy can be saved by planting trees. The 

of the trees YOU 
shade provided by deciduous trees on the southern and western 
sides of your home can reduce indoor temperatures by 8 to 10 

inspect. Be aware degrees during the summer and cut air conditioning costs up to 

of your surround- 30 percent. In the winter, their leafless branches allow the sun 
Co warm our homes. When trees are used as a windbreak on 

ings and what is the north side of a home Co intercept cold winter winds, they 

hanging overhead. can help save 10 Co 50 percent in heating costs. 
To keep our urban forests healthy and ahle Co provide 

all these benefits, we must give their trees regular care. This 
includes planting, maintenance, and protection. Professional 
urban foresters plant and care for trees in a diverse range of 
Iandscapes and neighborhoods. 

As trees age, they need to be examined for structural 
defects that may make them hazardous to people or property if 
they fall or break apart. While some tree failures are unpredict- 
ahle, many can be prevented if we learn how to recognize com- 
mon structural defects in trees. With proper care, trees in our 
urban forest become living investments that increase in value 
with each passing year. 
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Identifying Hazardous Trees 
These steps can heip you list trees in your neighhorhood, camp, er rem 

reation area that may be hazardous to safety er surrounding property. 

Systernatically inspect each tree from top to bottom tor the following: 

Broken, rotting, hanging, or dead branches and twiqs, in particular 

those large enough to cause injury or damage. Check tor branches 

tht have ilready fallen ind leaves of an unusual color or size. 

• Anything inten'ering with a tree's growth )e.g., electrical lines overhead), 

• Whether the tree has been heavUy pruned. 

• Cracks or sphts in the trunk especialy where branches are attached), 

open cavities, and rotting—all compromise a tree's ability to 

weather storms, 

• lt the tree is leanIng or has any exposed roots, wet areas, or a shallow 

mound of saH near the hase; cracks that extend heyond the bark and 

into the wood—ail are signs of a weakened tree, 

• Human activity, such as rnovement of sidewalks, pavement, or soil 

surrounding the tree; nerby constructon; and change in the sur-

rounding Iandscape can affect a tree's health. 

• Root problems at the base—damage from rodents, a soll mound, saH 

cracking near the root collar, rnushrooms growing. 

• lt nearby trees are leaning, look diseased, or have fallen over and died. 

You may be abie to heip save an ailing tree or help prevent a tree hazard. 

Rernove the target (furniture, automobile, etc.) trom the tree's path. 

Don't overprurie; hire an arborist if you have never pruned a tree, 

• If necessary, support the tree with cables and braces to increase 

its stability. 

• Provide routine care Mater, muich, prune; fertilize if recommended by 

an arborist) and regularly inspect your trees. 

• Remove any tree that canriot be saved or may cause a hazard that 

cannot be otherwise prevented.To encourage sustainability, plant a 

new tree in a good spot. 
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Fire 
Fire can he useful in forest manag ement when lt is perfbd 
pianned ahead ei tinte to attaln a certain goa1. hut fire that is 

not escribed—a :id—can damage whole foresis. 

Wildfire 
Nearlv 9 out ei 10 forest fires are caused bv people who have 
teet rareless. Orrlv otte ;vildfire cur ei 10 is caused bv lightning. 
Reardiess ei what causes thetn, w:ldfires can leave great -stars 
en the counrrcside hv destreving trees hrush. grass, and even 
the ierzile ren lavers ei the soll. 

Once a ute starts. the rare at tvhich lt spreads depends ott 
the tvne ei fuel, the weathen and the ropographv ei the -fand. 
Flash fuels such as dr; grass. leave's. and rwigs bunt easilv and 
quick] .:-reen and wer fuels hurn more siowlv. The more drv 
iue these is In ute ferest. uhe fasrer a fire will spread. 

Wearher 	 ui %. 	also affecr how fast and how iar a fire 
spreads. Sunshine drles l'uels. Ott the other hand. ra-n dampens 
fuels and makes them bunt niere siowlv il thev hurn er all. 
Perhes rhe' most crirlcai weather facror. though .lswind. Wind 
can drv cm fuels. fan a fire so thar lt horns fastet, blow flames 
roward niere mcl, arrd carrv ZpaTIZZ ita ,  Sel new hres. Air rem 
perature and humidhv also etc imponant. Ii tue air 15 het and 
ole amounr ei molsture in the alt is 10w, iuels can jr.. -  out and 
horn nuere quicklv. 

The shape ei rhe land also affecrs the met -entern ei a fire. 
The steeper a hill, fer insrance, the fastet a fire wIll move up lt. 
Fires burrt niere siowlv dowahill. uhough hurning pinecones er 
logs can roh dowoward and igrire new fires au ole honom ei 
the sione. Fuels ott scuth-faclng siopes nuighr bure fester titan 
these ott nerrh-iacing siopes. because thev have en exposed 
ai niere sunlighr. tvhich has dried them. Firehreaks such es 
roads. srreams. roch cliifs. T5 bare eanh --in slow er stop hie 
spread ei fire 
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Fire sometimes can creep into the roots of a tree, where lt can smolder 

underground for lang periods of time before resurfacing and blazing 

againThis is more common in species of trees with high levels of pitch 

(a flammable secretion) such as Douglas fit and ponderosa pine. 
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Leave No Trace: 
Minimize Campfire Impacts 
• Use a lightweight camp stove for cooking, ar: 

enjoy a candle lantern for light. 

• Where fires are permitted, use established fire rings. 

• Keep flres small. Only use sticks from the ground 

that can be broken by hand. 

• Burn all wood to ash, and make sure all campflre 

are cold out. 

liveu dlscover a fire, dc not put vour 	:Janger. 

the ute department, the pelice er a ranger dinict office 

Firefighiers know that to control anv ute. lt must be stopped 

from soreadiiig and then put out completelY. Since iueh air, and 

heat mut be present hefore a fire will hurn. trained flreiighters 

will attack a fire in ene er all ci the ibilowing wavs. 

• Remove the fuel suppiv. Using rakes. 	veis. er heavv 
equ:pment, firefighte:s ereate a trencb ei bare earih around 

the iire. Ii bushes are nearhv, thev clear them awav so the 

tushes will not bern er fall across -he trench. 

•Cutcii Ute air ro smother ihe fire. Firefighters work: 	he 

greund fan throw diii on the fire. AircraU can spreaa cnemh 

fire retardants er warer ort Ute fiames. 

• : ;er Ute heat. Fires near roads can he fought using water 

:tved front fire truckS. -\ helicopier slinging a tXhgaiion 

hucilet front a cable is sotuetintes brought in to dump watet 

ort the flames ei more remote fires. The pilot can rehil Ute 

becker, irom Ute air bv Iotvering lt mw a lake. Firedghters on 

the greund 

 

c.-,r cccl hurning ;ue hv scanering shovennis ei 

diii and mixing lt weil with Ute emhers. 
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Forestry is the science, art, and practice of managing and using 
for human benefit the natural resources that occur in association 
with forests. Ensuring that our forests are nurtured and used in 
sustainable ways that will keep them healthy requires knowledge 
of many disciplines, including economics, biology, chemistry, 
physics, engineering, and even psychology. 

Foresters are trained in recognizing the interrelationships of 
soll, air, water, trees and other plants, wild and dornestic animals, 
and humans. They direct land surveys, road construction, and the 
planting and harvesting of trees. They heip prevent damage from 
insects, wildlife, diseases, and fires. They might plan recreational 
uses of forest lands or supervise timber-harvesting crews, firefight-
ers, and tree planters. Many foresters are employed by private 
landowners, government agencies, and forest-products companies. 
Others are researchers and educators. 

Those who manage timberlands must be skilled in balancing 
the needs of humans with those of forest ecosystems. They know 
how to encourage the growth of trees, and they understand how 
harvesting, fire, urban development, and other influences can 
change a forest. They also realize the importance of good 
communication skills. 

•rnr 
Most foresters have at least a bachelor's degree in forestry. 
Many have master's and doctorate degrees. Forestry students 
take biology and physical and social science classes. Then 
cornes intensive study of ecology, forest economics, forest 
protection, silviculture, resources management and use, 
dendrology (classification of trees), and forest measurement, 
policy, and administration. 
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Thousands of professional foresters are employed in the United 
States, and about half of them work for public agencies. 
Another third work for industrial concerns. Most of the others 
are educators, researchers, and private consultants. 

Federal Agencies. The USDA Forest Service employs more 
foresters than the other federal branches. Natura! Resources 
Conservation Service of the U.S. Department of Agriculture, 
Bureau of Land Management, National Park Service, Bureau 
of Indian Affairs, and the Fish and Wildlife Service of the U.S. 
Department of the Interior all employ foresters. The departments 
of Defense, State, and Commerce, the laternal Revenue Service, 
the Environmental Protection Agency, and other government 
agencies also rely On foresters. 

Beginning foresters are often assigned to ranger districts in 
national forests. They enforce the law; conduct timber inventories 
and boundaiy surveys; help control damage by fire, insects, and 
diseases; conduct reforestation, timber marking, log scaling, and 
range-forage surveys; and assist with recreational deve!oprnent. 
They may eventually supervise crews, administer programs, and 
oversee ranger districts and entire forests. Research foresters can 
rise to the top of the federal scale through work in regional forest 
and range experiment stations. 

State, County, and City Govemments. Being a forester for state 
government can include fire protection on public and private 
forests, management of publicly owned forests, management 
and marketing assistance to private landowners, conservation 
education, public relations, and implementation of state forest 
practice acts. Urban foresters protect and improve the vegetation 
in and around populated areas. 

The professional foresters you meet as you earn 

the Forestry merit badge will be exceflent sources 

of information about forestry careers.They can heip 

you learn about the education that is needed and the 

experience you must have. 
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Private lndustry. Industrial foresters work for corporations. 
They plan and direct tree planting, determine timber-harvesting 
schedules, supervise operations, and heip protect the timber 	Foresters m 

from fire, insects, disease, ancl theft. They must balance the 	industry also fill 
growing of trees for harvest while protecting other important 
forest values. 	 posittons indirectly 

Education. Foresters also work as educators at the nation's related to 

colleges and universities. They frequently conduct research in technical forestry. 
conjunction with teaching. Extension foresters work with U.S. 
land-grant universities to provide information and guidance to They may be irl 

private forest owners and the general public, sales; they may 

Consultants. Consulting foresters advise public and private procure wood 
forest owners about timber-management plans and practices. 
They appraise and market timber, and advise on forestland from landowners 

investments, among other services. and farmers; 
Other Opportunities. Other opportunities for foresters include or they may be 
work in wildlife, range, and watershed management; in some 
types of engineering; in park planning, development, and involved in the 

administration; in economics, landscape architecture, public manufacturing of 
relations, and real estate development; in equipment sales; 
and in hiw. wood products.  

You and the Future 
of Our Forests 
As you complete the requirements for the Forestry 

merit badge, you will discover that the primary goal 

of forestry is to ensure the sustainability of forest 
ecosystems. You can think of forest resources as 
being on loan to those who are alive today. Citizens 
have the responsibility of using and caring for these 
magnificent resources in ways that will sustain their 

vitality. In the decisions you make today as a hiker 
and camper and, perhaps, in a future career as a 

forester, you can have a tremendous influence on 

protecting ancl using forests wisely. 
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Visiting a Managed 
Forestry Operation 
Your merit badge counselor and parents can help 

you arrange a visit to a managed forest, a logging 

operation, or a manufacturing plant that uses 

wood products.You can see for yourself how the 

work of forestry is carried out. You also will have 

opportunities to visit with forestry professionals and 

learn more about their backgrounds, training, and 

responsibilities. Plan the trip weil in advance so that 

the forestry professionals will have time to prepare 

for your visit. Get permission in advance if you want 

to take photographs during your visit. 

Do some research on the forest, logging 

operation, or manufacturing plant you plan to visit, 

and think about some of the questions you want 

answered. In a managed forest, for example, you 

can find out about the management objectives 

and the forestry techniques used to achieve those 

objectives.You might also research or ask about 

the species of trees grown, the silvicultural system 

used, or whether replanting is done with seedlings 

or seeds. 

9 
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In a manufacturing plant you can discover what 
products are being made that include raw matenals 

from forests. Where did the raw materials originate? 
How are the materials transported to the plant? 
What is the process for turning them into finished 
products? What is done with the by-products of the 
manufacturing process? 

r 
k 

At a logging operation, you can ask where the trees b.':'i 

harvested are going ;nd how th\ ivill be used. Explore the  

ways a harvost is being conducted and what the future '.chIs 
for that portion of the fort 

Write down your 

observations 

about your visit 

while they are 

still fresh in your 

mmd. That way 

you will havethe 

information you 

need to write a 

report about your 

findings. Be sure 

to write and send 

atetterthanking 

those you visited 

fortaking the 

time to show 

you around. 
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Scauting Literature 
Trees pocket guide; Enuironmental 
Science, Fire Safety, Fish and Wildlife 
Management, Gardering, Insect Study, 
Mainmal Study, Na! ure, Plant Science, 
Soil and Water Gonseruation, and 
Sustainability merit badge pamphlets 

With your parent's permission, visit 

the Boy Scouts of America's official 

retail website, www.scoutshop.org , 

for a complete tisting of alt merit 

badge pamph!ets and other hetpful 

Scouting materials and supplies. 

Books 

Burton, L. DeVere. Introduction to 
Forestiy Science, 3rd ed. Cengage 
Learning, 2012. 

Cassie, Brian, and Marjorie Burns. 
National Audubon Society First Field 
Guide: Trees, Scholastic Inc., 1999, 

Day, Trevor. Taiga, 2nd ed. Raintree 
Publishers, 2010. 

Edlin, Herbert L. What Wood Is That: 
A Manual of Wood Identification, 
Viking Books, 1998. 

Little, Elbert Luther. National Audubon 
Society Field Guide to Trees: Eastern 
Region. Knopf, 1980. 

National Audubon Society Field 
Guide to Trees: Western Region, 
Knopf, 1980. 

Perry, David A. Forest Ecosystems, 2nd 
cd. Johns Hopkins University Press, 
2008. 

Petrides, George A. A Field Guide 
10 Eastern Trees, Houghton 
Mifflin, 1998. 

A Field Guide 10 Trees 
and Shrubs, 2nd cd. Houghton 
Mifflin, 1973. 

A Field Guide to Western Trees. 
Houghton Mifflin, 1998. 

Raphael, Ray. More Tree Talk: The 
People, Politics, and Economics of 
Timber. Island Press, 1994. 

Raven, Catherine L. Forestry (The Green 
World Series). Chelsea House, 2006. 

True, Alianor, cd. Wild fire: A Reader. 
Island Press. 2001. 

Willie, Christopher M. Opportunities in 
Forestry Careers, rev. cd. VGM Career 
Books, 2004. 

Organizations and Websites 
Alliance for CommunityTrees 
Website: http://actrees.org  
American Forest and Paper Association 
Telephone: 202-463-2700 
Website: www.afandpa.org  
Arbor Day Foundation 
Toll-free telephone: 888-448-7337 
Website: www.arborday.org  
Environmentat Protection Agency 
Website: www.epa.gov  
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Identification Keys 
Website: 
www.backyardnature.net/keysPhtm  
National Association of 
State Foresters 
Telephone: 202-624-5415 
Website: wwwstateforesters.org  
Natural Resources 
Conservation Service 
Website: www.nrcs.usda.gov  
Society of American Foresters 
Telephone: 301-897-8720 
Website: wwweforester.org  
U.S. Department of Agriculture 
Forest Service 
Website: www. fs,fed.us 
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(American beech) 

Paul Wray, lowa State University, 
Bugwood.org, courtesy—pages 15 
(balsam), 18 (bitternut hickorv), 
and 21 (sugar maple, buckeye) 

All other photos and illustrations not 
mentioned above are the property of 
or are protected by the Boy Scouts 
of America. 
Daniel Giles—page 13 (conifer) 

John McDearrnon—all illustrations an 
pages 29, 40-42, 54-57, 60-61, 
and 63 

John McDearmon and Julie Moore-
page 12 

Brian Payne—pages 6 (Scoutsj, 
25 (horseback riders), 28 (all), and 30 

Randy Piland—pages 26 and 44 

80 	FORESTRV 



1 :111 ;1 ei:gin",i 
Though intended as an aid to youth in Scouts BSA, and qualified Venturers and Sea 
Scouts in meeting merit badge requiroments, these pamphlets are of general interest 
and are mado available by many schools and public libraries. The latest revision 
date of each pamphlet might not correspond with the copyright date shown bolow, 
because this list is corrected only once a year, in January. Any number of merit badge 
pamphlets may be revised throughout the year; others are simply reprinted until a 
revision becomes necessary. 

lt 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. 

Ment Badge Pamphlet Vear 
American Business 
	

2013 
American Cultures 
	

2013 
American Heritage 
	

2013 
American Labor 
	

2018 
Animal Science 
	

2014 
Animation 
	

2015 
Archaeology 
	

2017 
Archery 
	

2015 
Architecture and 

Landscape Architecture 2014 
Art 
	

2013 
Astronomy 
	

2016 
Athlotics 
	

2016 
Automotive Maintenance 2017 
Aviation 
	

2014 
Backpacking 
	

2016 
Baaketry 
	

2017 
Bird Study 
	

2017 
Bugling (see Music) 
Camping 
	

2018 
Canoeing 
	

2014 
Chemiatry 
	

2018 
Chess 
	

2016 
Citizenship in the 

Cornmunity 
	

2015 
Citizenship in the Nation 2014 
Citizenship in the World 2015 
Climbing 
	

2011 
Coin Collecting 
	

2017 
Collectiona 
	

2013 
Communication 
	

2013 
Composite Materials 

	
2012 

Cooking 
	

2014 
Crime Prevention 
	

2012 
Cycling 
	

2017 
Dentistry 
	

2016 
Digital Technology 
	

2014 
Disabilities Awareness 

	
2016 

Dog Care 
	

2016 
Drafting 
	

2013 
Electricity 
	

2013 
Electronics 
	

2014 
Ernergency Preparedness 2015 
Energy 
	

2014 
Engineering 
	

2016 
Entrepreneurship 
	

2013 
Environmental Science 

	
2015 

Exploration 
	

2016 

Merit Badge Pamphlet 
Family Life 
Farm Mechanics 
Fingerprinting 
Fire Safety 
First Aid 
Fish and Wildlife 

Management 
Fishing 
Fly-Fishing 
Forestry 
Garne Design 
Gardening 
Genealogy 
Geocaching 
Geology 
Golf 
Graphic Arts 
Hiking 
Home Repairs 
Horsemanship 
Indian Lore 
lnsect Study 
Inventing 
Journalism 
Kayaking 
Landscape Architecture 

(see Architecture) 
Law 
Leatherwork 
Lifesaving 
Mammal Study 
Medicine 
Metalwork 
Mining in Society 
Model Design and Building 
Motorboating 
Moviernaking 
Music and Bugling 
Nature 
Nuclear Science 
Oceanography 
Orienteering 
Painting 
Personal Fitness 
Personal Management 
Pets 
Photography 
Pioneering 

Vear Merit Badge Pamphlet Year 
2016 Plant Science 2018 
2017 Plumbing 2012 
2014 Pottery 2008 
2016 Prograrnming 2013 
2015 Public Hoalth 2017 

Public Speaking 2013 
2014 PulpandPaper 2013 
2013 Radio 2017 
2014 Railroading 2015 
2015 Reading 2013 
2013 Reptile and 
2013 Amphibien Study 2018 
2013 Rifle Shooting 2012 
2016 Robotics 2016 
2016 Rowing 2014 
2012 Safety 2016 
2013 Salesrnanship 2013 
2016 Scholarship 2014 
2012 Scouting Heritage 2017 
2013 Scuba Diving 2000 
2008 Sculpture 2014 
2018 Search and Rescue 2018 
2016 Shotgun Shooting 2013 
2017 Signs, Signals, and Codes 2015 
2016 Skating 2015 

SmallBoat Sailing 2016 
Snow Sports 2017 

2011 Soll and Water 
2017 Conservation 2016 
2017 Space Exploration 2016 
2014 Sports 2012 
2012 Starnp Collecting 2013 
2012 Surveying 2004 
2014 Sustainability 2013 
2010 Swimming 2014 
2015 Textile 2014 
2013 Theater 2014 
2013 Traffic Safety 2016 
2014 Truck Transportation 2013 
2017 Veterinary Medicine 2015 
2012 Water Sports 2015 
2016 Weather 2013 
2016 Welding 2016 
2016 Whitewater 2005 
2015 Wilderness Survival 2012 
2013 Wood Carving 2016 
2016 Woodwork 2011 
2017 

BOY SCOUTS OF AMERICA • SUPPLY GROUP 
NATIONAL DISTRIBUTION CENTER 	 To place an order, 

2109 Westinghouse Boulevard 	 call customer service 
P.O. Box 7143 	 toll-free 800-323-0736 

Charlotte, NC 28241-7143 	 or go to 
www.scoutshop.org  
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