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environmental sressoes oceur,several smll “sland” populations
S mhare kel to become thresicned than a single arge popula-
oscupying a sizabe rnge (sce Chapter 16).

>

Natural Regulation A purk management policy called natural
Sgutation was Introduced in Yellowstone National Park nd
ther US. national parks i 1968, Under

st egataion
Aok management  tegulaton, the popalation of he ik bed n Yel
oty tatimelves  lowstone is llowed o fluctuate aturaly because
colnatem ke of varying weather condiions a0 redto pp-

ltionssuch s griezlies and wlves. Park man:
agers oty o mainain he berd taconsiseent
Jeve by culling o aiicially propagaing clk.
Because fire ar an intgral part of he Yellow-
tone ccosysem, widfres in the park are not
suppresse unles they thrcaten people o buikings. Park mangers
1y intervene in ot sitoations, such a 0 controlinvasve species
or o resioe native species (uch a5 WOl ).

Wit comctessctons
ndataien v needes
o sdpatiorchanges
causedtypenave

WILDLIFE REFUGES.

‘The National Wildife Refuge System. csablished in 1903 by
President Theodore Roosevelr, i the most extensive network of
fands and waters commited o wildlif habiat in the workd. The
National Wikiife Refuge System contins 560 tefuge, with at
Jeast one in cach of the S0 statcs, and eocompasses 60.7 millon
ectare (150 million acre)of and. The various refuges represeat
all major ecosystems found in the Urited Stcs, from tundra to
temperste ain fores 10 deset, and are home 10 some of North
America’s most endangered specics, sch s the whooping crane.
“The mission of the National Wilif Refuge System, which the
WS adminisers, i o preserve Lands ad wates forthe conserva:
tion of fishes, willife, and plants of the Usited Staes. Willfe-
dependent sctivitis.soch as bunting,fihing. wildife obscrvation,
Photography. and cavironmesta cducston, e pecmited on pats
o some wildif efoges as lon s thy src compatible with scien
ifc principlesof fish and wildfe managemcnr.

neview

. What s the U ations! Widerness Peservation Systen? Which
State has the mostwiderness 4n?

2. What ar some current concers f the Nationsl ParkSystem?

3. Whatisthepurpose o theNations! Widife Refuge Syt
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Forests, imporant ccosystems that provide. many. goods and
Services o suppor human society. oceupy about one-fourth of
s tota and ares. Timber harvested from forests is used for
foel, constrction mateials, and paper products. Forests supply
uts, mushrooms, fuits, and medicines and provide employment
foc milions of people worldwide. They also offe recreaion and
spiritual sustenance in an increasingly crowded world

Forets provide a varity of benelicial ecosysiem services.
Forests inflacncelocaland regional climate conditions. I you walk
into  forest o s day, you il notce tha the it s
ool and moiser than it s outside th forest. This s the result of
2 bilogical cooling process called franspiraton, in which water
from the soil is absorbed by roots, transponied through phants.
and then cvaporsted from their leaves and stems. Transpiration
provides moisture for clouds, eventually resuling in precipia
Tion (Figure 17.5). Thus, forests help maintan local nd regional
precipittion.

Foressplay an essentia ol n egulting lobal biogeochern-
cal cyeles,such as those for carbon and nitrogen. Photosynthesis
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by s spprosimily 1 il chopy e emoves s

quantites of hestrapping cabon di
S e ot carbon compounds. Accordin 10 the M
Ecosysem As imately a3 ovch carbon s i n the
amonphere i . Foress hus act e carbon “Sinky’

ot el it
ko l g s o el e,

Feleased int the amosph
e oot hold vad racts of scil i place, reducing crosion

< i (the 2018 sl in Oso, Wastigon, mentioned
i Chaptee 1 wa kel caused by deforestation). Forstsproict
Waterheds because they. pul decp waser info upper il layer
{hey abaorh, hold, and slowly release wate. This mederation of
watr flow peovides  more regulaid flow of watee downsiream.
cven during dry periods, and helps contr droughts
Forest sl remove mpuiie from wae. improving ts quality
1 o, forests provide a variey o esential habitas or many
eptle, mphibians fishes, nscts.

organiams, soch s mammals
Yichems and fungi, mosses,fers, conifers, and numeroos kinds of
Howering plants

FOREST MANAGEMENT

d foe timber production, thei species
teristics areshered from thie natural

When forests are manas
compositon and otber
condition, Specific vaicis of commercaly important e e
Dlanicd, o thosetres not s commercially desiable are thinned
ot or removed. Traditonal forest ma

Jowdiversity forests. In the soutbeastern United Saes.
plaation of young pine that are grown fo imber and paper pro-
Goction are monocultures (Figure 17.6; see also Chapte 6). Tree
plantations, however, have the potcntial o ben
€6 remaining matursl forests, provided that

Femaining forests are comerved and protected
sud. that the planiations emselves do not

replce naturl foress
In recognition o the many ccosystem ser
Tre e snd monsge
Seneatontrast
corvsin he 250y
e peerstons s

vices performed by patural foress, many for-
esters. ow practicesustanable forestry, o€
ccologically sustainable forest manageme.
Susainsble forestry maintins a mix of forest
{rees, by age and speces,ratber than  monocal-
{ure. This broader approach secks 1o comserve
forests fo th long-term commercial harvestof
timber and nontimber foret. products. Sustain-
able foresiry also attempts o sustain biological diversity by pro-
Viding improved habitas for 3 variety of species, to prevent oil
erosion and improve soil conditons, and 10 preserve watetsheds
it produce clean wer
nsolves cooper

fctive susainable forest management

on among envronmentalists: loggers; farmers;
indigcaous poplc; and lcal, sae,andfederal overnmens,
When logsing adheres o sustainabe forcsry princiles,
onlogged areas re set sside a5 sancturic f organisms, along
it habita corridors-—protected zones that connet isolated
ulogged o undevcloped steas (e Figure 16.16).The purpose of
habitat conidors i provde escape routes shoud they be needed

Treeplantation, This tensively maraged pine

oot ith s of unform sze and age. Soch

e e lodiversity e provide ied abiat, bt tey
i foests o provide the Unied

e, Photographed i Georgi

s 0 allow animals to migrat 5o thatthey can

ot bealthy,

diverse genetic populaions.

The actual methods of ecologically sustainable forest man-
agerment that distnguish it from traditonal forest management are
sradually being developed. These vary from one forest ecosystem

T response to diffeent ccological, cultual, and eco-
omic conditions. In Mexico, many susainable foresiy projecty
imvolve communities tha are econamically dependeat on forsts.
Becsuse rees have such long lfe spans, scientists and forest man-
agers ofthe fure willjudge the results of day's effots.

Horvesing Trees  Accoding 10 the UN Food and Agriulire
Organization (FAO),about 3.4 millioncubic meters of woud (e
fuctwood, timber, and other producs) are harestedanpually. The
five couniries with the grestes e harvests ar the United Ststes
Canad, R, Brai, and Chin: these counties curetly pro-
doce more than hlf the world'stimber. About S0% of bavesied
wood is brned ity s fciwood or sed to make charcol.
(Puralyburing wood i  arge Kiln from which i s cxcuded
converts the oo o charcoal) Most fuehwoad and charcos e
usd in deeloping couniries (fscussd shorly). Highly devel
‘oped countries consume more than three-fourths of the remaining.
0% of harested wood foe papee and wood proccts

Loggers harvest tees in seveal ways—by.selective e
ting, shelicrwond cuting, seed e cuting, and clearcling.
(Flgure 177, Selective cotting, in which mature tces are .
individusly o in sl hsters whil th st of thefrest reias
intact, allows the forest 1o regenerate nawrally. The rees left by,
selective cuting prodoce seods tht germinate o il the Y0

[ ==
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5 e fore 1 en lowed 1o regecrc o s o T
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I seed tree cutting, almost sl wees are

8 AoTSTE | harveted fiom an are: a scatring of deic
i dfoem | MBI s i e hehind 10 provide s forthe
R teovogaive  TEenrition of the oxct. les<ottng s hte

vesting timber by removing all rees from a8

5 sheherwood cuting s desirble and dad res are Rarvested
AX o ees o, ey produce scdlings, which conive 10

) Al view of a g paich of cleat-cut foret in Washington st
Thelne are rads ol 10 bl away the logs.

area. Aficrthe tres are removed by clear-cutting, the arcas either
allowed 0 reseed and regenerate itself nauraly oris planied with
e or more specfic varieies o trecs. Timber companies prefer
clearcuting because it i the mst cost-effecive way to harvest
isees. Clear-cuting desroys biological habtais and increases soil
erosion. pariculrly on sloping land. Sometimes the land is s
degraded from clear-cuting tht reforesation does ot take place;
whereas lower elevations are usually regenerated successfully,
higher levations are often diffcul to regencrate.

DEFORESTATION

“The most serious problen facing the world'sforest s deforestation.
Accordiog 10 The Global Forest Resources

etorestation The
2010, compiled by the FAO, forests shrank

temgorary o perm-
morethan I3 million hectares (32 millon acres)  nentclewrnceoflrge
annually betwcen 2000 aad 2010, This amounts  eanesaf ot or
108 net 10-year loss equivalent fo an area the  *8/€USSorother uses

size of Costa Rica. This estimate of forestloss does not take inio.
‘account remaining forests that have been thinned or degraded
by overharvesing, declining  biological diversity, and reduced
ol ety
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Causes of deforestaion nchude fires caused by drough, i
{ng.land<leaing pracices. xpansion of agriculue, consTktion
of raads i forests, ree harvests, and insects and discases. When
foceats ar comverte o oer and uses they nolonger ke Valu
ble contribatons 10 the enviroament o o the people who deperd
o them. Foreat desrution trestens people whose culurl and
Physical sorvival depends on he forets.

Dtoresttion results i decressed ol fertlity through apid
Jeaching of the cxsntial mineral nutricts found in most forest
ol Unconirlled soil erosion, paticularly on sicp deforesied
lopes,aifects the produstion of ydroclectic power s silt bilds
o bebind das.Increased seimentation o wolerways caused by
Vol crosion harms downsiream fsheics. I drcr aess, defores-
{aton conibates 0 the formation of deserts (discussed shorl).
When a forest s removed, the foal amount of surface waler
At flows o rivers and sireams actually ipcreases. sometimes
causing floods. Because the forst o loager regoltes this waer
B, the affected egion experiences atemating periods of 0
and drough.

Deforestation contributes o the extiotion of many specics,
Many tropical species. in particulr, bave limited ranges within
a fores, 50 they are especialy vulnerale o habiat modification
and desiruction. Migratoy species,incloding binds and buteeles,
Suffr from defoestation

Deforestaion contrbutes to egional climte changes. Trees
reease sobsantial amounts of moistureino the i about 975 of
{he wate that rots sbso from the sl s evaporated directlyinto
the atmosphere. This mostur fllsback t Ert n the hydrolog
cyele (e Chapter 4 When a large potion of fores s removed.
rainfall may decline and droughis may become more common
i that region. Stadics suggest tha the local climaic has become
warmer and drerin pats of Brazil where huge tracts of the tain
forestwere burmed. As the forestcontnves o sheiak it s posiblc
hat the changing regional climate will o longer be abe 0 support
e forest. Thas, large pars of what had once been tropical rain
forest could become savasa.

Deforestation oo contibutes 1o an ncrease i global tem-
perstre, ocean acilification, and odher globol changes by releas
{ng carbon osginally stored in the rees into the amosphere a5
carbon diowide. Carbon dioxide nables the i 1 reta beat. The
carbon in forests i eleasd immediaely if th tres are burned or

sore showly when unbrned parsdecay. If trees are harvesied and
ogs e removed. roughly one-haf of the foret carbon remains
s dead materal (branches, wigs, roots, and leavs) that decom-
pose, eleasing carbon dioxide. When an okd-growth forest s har-
Vested,feseatchers esimate that it takes aboot 200 years for the
replacement foret 10 sccomulate the amount of carbon that was
stored i the origaal forest

FOREST TRENDS IN THE UNITED STATES
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Preserving Forests in
the Eastern States

Timber. comparies own most of the large
actsof pivetely owned forests i thecssein
United States. Many ofthese emperate decc-
0us foests are becoming avaiabie o pur
chase because developers re wilng t pay
huge amountsof money forthem. The imbet
companies find that sefing the ond s worth

more than they can earm from logging .
Alerputchasingthe forestpropety, e dvel
operscut down th rees and buld residential
communiies, gl courses, and hnting clubs.
(Once development has occured, thee 5
hance forthe forest o ver regencrae

Consevation organiations are buying

Some ofthese properics 1o preserve the for
st The misson of the Noture Consenancy,
which was founded in 1951, s © presere
the plants, animals, and nturs cammunics
that represent the iersty of e on Eath by

.S, NationalForests

According othe USFS, the United Sistes

|MEETING THE CHALLENGE

protectng the lands and wates they need 10
Sirive: The Nature Consenvancy has bout
mifon members who cantibute unds ( pur-
Chase land and aquatic ccosystems. This orgn
Raston typially collaborates with indhidual
{ondouners, corporations (such 25 timber
comparies), state and federal goverments,
and indigenous people  a collsborative efor
{0 preseive atural aeas. Great Sand Dunes
Ntiona Park, discussed i thechapte opener,
v conserved n lrge part though the work.
afthe Nature Conservancy.

e Nature Conservancy and cther con
senation. organizaions have only_enough
ey 10 purchas o mal fraction (e than
250 f the essten foress that wil probably
e sold i the et few years. However, Noture
Conservancy scentists proritae thel “wish
st o select the &cosytems that are most
uncommon and that may provide habiatfor
endangered or threaened spece. The ands
ncompassin those ccosystems ao he ones

3

that the Nture Conservancy works t btain.
Frequently, » dea i brokered with the tinber
companies 30 thy can continue 0ggng the
colocaly valuabl foestsfor fveyears rso.
But o the end of thelogging yce,theand -
llowed t undergo secondary succession and
revet o forest More important, the and s o
{onger svallable for economic developmen.
Tre Mature Conservancy Appatachian
Initiatve wilprtect  lrge portion ofexst
ermforesthatsconsidred ane o the heat
5t most diverss temperate decduous forests
I the workd. Saving landscape In the central
Ropalochians fom mountainop removal cool
mining 3nd from development ot only pre-
Servesbiclogcaldversity n theforestbutaso
protects vter qualty and aquatc organsms
i the Chesapeake Bay and s ributaries. The
fores is par o the boy's watershed:) I addi-
tion, this Intiaive will provide safe drinking
wate for cies such s Battmore, Hasburg,
Richmond, and Washingten, D.C.

pollution i sccams. Biologists are concerned that s0 many roads

B S o s cocompusing 7 milon bestaes (193

il scre o . sy i Al 220 vesrn s, The
B e oo i o i e s s
by BLAY Nadoal oty e esalised o eovie US.
B e b o s s s
i, imber Ml i eloe s et e
Rk g waie rsours 4nd it proection; minings
B s ot o i i s
i B s i Recrton. whih Iesed dranaicaly
e i o urin e 199 2000 Tanges o
B ot sogneo i ok acoog e e
B i . e o .t il e
B o o oo e, s ol
R iy bewee e ks and e whe wih
v . e o ot prpc.

R g coeaions e npiol o,
pecause the USFS ks taxoyer.fded s e allow e
e osing compenes seces 0 he e toremove e T
iy e USES ctrges o timber concesson does s e
B o i o T ko st g
in operiionson s e BLM maragcs. Abou 697000
{43800 i) of logeing rods ave bcn ik drovghout US,
e ot R bikin insaionfrcks i+ e
aly descive i improper coasiction scederts sl sy
86 i (paricalny on sieep e nd ames e

s

fmgment widife habita and provide entiesfo disease organisms
and invasive species

Another ssue in national forests is clearcutting. We now
‘examine the clear cuting debate in the Tongass National Forest,
‘which s Iocated slong Alaska's soutieastern coas

case i poinT

o

Despite is norther focaton, the Tongass National Forest is one
of the world’s few temperate rain forests (Figure 17.9; also scc
Chapter 6 for » descrption of temperate rain forest). It is one
of the wettest places in the United States. This moisture supports
old-growth forestof giant Stka speuce, yellow cedar, and western
hemlock, some of which are 700 years ld, Stream banks e lied
‘with beat willows, ferns, mosses, and other vegetation. This forest,
the largest in the National Forest System, provides habita for s
‘wealth of wildif, such a grzzly bears and bald cagles.

About 70% f the old-growth foret in the Tongass has been
opged. The Tongass is a prime oging area because a single large
Sitka spruce may yield as much as 10,000 board fect of high-
quaity timber. The logging industry forms the basis of much of the
ocal economy. Regenecation of mature foretaftr i was clear-cut
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Figure 17.9 Tongass Nationsl Foest. T empec i forst
{m St Al on the Pciic Occa

s slow, o the arde of sevealcentries. On Vancouver sland o
e s of the Tongas, herees n temperat ain foest hat s
Clearcot n 1911 have regrovn o only 20% of ther oriina sizc.

" 0 ot matonal forests, it s xpensive 1 1o inthe Ton:
gase. To cover the igh costs of operstin, timberntrests such 33
Sulp il rey on obiainiag the bt from the federal govern:
T a belowmarket prices. This right was graned in 1954 by
A Contact tht expied i the 1990s. 1n 1990, some members of
Congres ried 10 pass the Tongass Timber Refom Act 0 force
b ineret to oy masket peics, bt he legisaion was it
ferly opposcd by other members of Congres. The comprormise
Sareement,resched n 1997, provided tmber ot mills a market
rice. As  result of this leislaton,clar-cut loging conlinued.
{8 the Tongass but st lower aes tha in the past,

i 1999, he Toogass Land Managemet Plan of 1997 was
modified afcr several dozen appcals were filed against it The
1999 decison, called the Modiied 1997 Forest Plan, protects
an dditiona 100,000 actes of old-growth forest from logging.
“This brngs the toul proteied area in the
Tongas 10 234000 scres. (The total area

:

Sathered, Whether Tougass
B erved depends on the inpot and i
roups

TRENDS N TROPICAL FORESTS
There ae two main types of tropical forest: ropical rain forests
A woealdey foret. In places where the climate is wam and
o rought the year—with about 200 of more e (t exst
5% in of precipitation annually—tropical raio forests preval
Tropiea ram forests are found in Central and South Americs,
A, and Soubeast Asi, but almst half of them ae in just
{hiee countries Brazl, the Democratic Republic of the Congo, and
Indonesia (Figore 17.10).

I tropical arcas where annual preciptation is less than
{ropical i foest bt 6l enough 1o supprt tres, incking
eglons subjected 1o 4 wet season and a prolonged dry scason,
{ropleal dry forests occur. During the dry season, ropical rees
el thei leaves and remain dormant, mich s lemperate e 40
dring te wnter. India, Keays, Zimbabwe, Egypt, and Brazil are
‘examples of countriestha have topical dey forests.

‘Most of the remaining undisturbed tropical forest, which
i inthe Amazon and Congo River basins of South America and.
Affca ar bing clearcd and burmed ut 4 rate unprecedented fa
uman hisory. Tropical forests are also being desiroyed at an
extremely ropid rate in sovthern Asia, Indonesia, Central America;
and e Philippines.

ofthe Tongass Nationl Foest s 17 million
acres) The modifiod plan focreases tin-
ber harvest rotaions from 100 years (©
200 years in specially desigouied wikife
areas. This change reduces the impoct of
forest fagmentation and protects he Sitka
blck-tailed decr popolation, used for food
by ntive tribes. The 1999 decision spcifes
o density wil be reduced o proct
the habita of wolves, bears, and tber wid-
e, 1t reduces the maximum quanty of
timber harvesed on 3 sustainable basisfrom
267 millon bosd fee (e 1997 value) o
157 milion bosed fee. This quanthty s con:
Sdered suffcient to met th roquirements
oftimber opeaton inthe egion,

The USFS officially adopted the con-
troversial Roadless Area Conservaton Rule
n 2000, durng the Clinton adminisration,

e highly rgrmenied.

Figure 17,10 Distibution of tropicl ran forests. sreen ocaied
rin Rl orests (green veas) e bocaied i
CEund s S A, N1 et M o o o ol
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Shopping i the Rain Forest

Why Are Tropical Rain Forests issppearing? _Several studies

show a strong correltion beween population growth and def
esttion. More people need more oo, o the forests ar cleared
fo agrcultural expsnsion. Tropicaldefresaton i  problen that
cannot be atributed simply o popultion pressures, howeves

tmain causes of delorestation vary fromplac 1 plce, and a v
ety of conomc, soc erument factors inferct 10 catse

deloresttion (Figure
Kecping in mind th

agents—subsistence agriculure, commercial logging. 30d cattl
anching—are considered the most immediste causes of defor
xttion. Ouber ressons for the destruction of ropcal ran frests
finclude mining and dam consruction for by power,
which inundates Large aeas of fors

Subsistence Agricultre. Subsistence agricultar, in which
Family produces jus enough food 0 feed el accounts for more

B ettt iopica dconeton T many devloping comics
o
B
el bl vl
e T R T L
B e
e R
B il
B et i o

1 people do not

and they v and work on. In Brazil, §% o

of theand. Mostsubsisience famers have
grow food,

s aces roads untl

plc

Satallte photograph of human setlements aong
tionof road rin forest. Numeross s
o o more fovest (drk reen) o hie

- s ot k) How docs o buidin s
< chnge?

between eycles,

be sustanable. The forest regrows rapidly

afer a few y arming. But when human population density

s igh, the and i not sllowed 10 lic unculivated long enough to

fecover, Globaly. at last 200 millon subsisience farmers obiain
Hiving from sash-and-bum agrcultre, ad the number s grow-

ing. Morcover,only balf as moch f

available 50y

s availabl today as was
s ago.

Commercial Logging. Vasttracts of topical ran forests, partic:
larly in Southeast Asa, are hrvested for exportabeoad, Mosttropi-
calcountriesalow commereial logging o proceed at  much faster
e than is sustainable, Unmanaged tropcal deforesttion, rathe
than coniributing to economic developmen, depletes 3 valuable
natural resource faste than it ca regenerae for sustainsble use.

Canle Ranching and Agriculture for Export. Some wopical
deforestation s caried out o provide open rangeland for catle
(Figure 17.12). Catlle ranching. which cmploys relatively few
local people (ranching does o require much labor), is particu-
larly important i Latin Ameria, Some of the beef raised on
these ranches, ofien owned by foreign companies,is exported 1o
highly developed countrics, lthough much is consumed localy.
After the forests re cleared, cate graze on the land for perhaps
20 years. aftr which tane the soil fertliy s depleted. Whea this
ccurs, shrubby plants, known as serub savanna, may fake over
the ange.
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Figore 17,12 Deforestationin Brai. Tis pastre v in
otest st o g caleOne rafors e was e n hefkd—4
Bl ot e,

A consderable portion of forestland is cleard for plania-
Tion-tyle agrcultre, which produces expor cropssuch 55 cirus
s, palm fuit (for margarioe) bananas, and soybeans (see
Figure 169)

Tropcal dry

1 Are Tropical Dry Forests Disappearing?
{forests e bein destryed at a rapd e, prmarily foe fochwood.
About hlf of he wood consumed worldwide is uscd as bating
and cooking fuel by mochofth developing world. The unsustain
bl use of wood s ed 01 felwood crisis i many developing
countries. The 2 billon o 0 people that the FA says cannot get
cnough fclwood 1o meet basc needs,such a bailng water and
cooking,are at risk of wterborne nfectous diseases (e Table
211 for st of some human discases ransmitied by poluted
‘wate), Oftcnthe wood cut fo fuel s converted 10 charcoal, which
15 then used 0 power sce, bick, and cement factorcs, Char-
‘coa produstion s exremely wasichul: 40 metic ons (4.5 tons)
of wood produce enough charcoal 0 fucl an average-sized iron
smelerforonly sx minutes.

BOREAL FORESTS AND DEFORESTATION

Altbough ropical forests v becn depleted exeasively, hey are
ot the only foests atrisk. Extensive logging ofcertain boreal for-
st began i the lte 1980 and carly 19905 and continues ody.
Borel forests oceor in Alaska, Canada, Scandinavis, and northern
Russa. Coniferous evergreen tres such as spruce, fir, cedar, and
bemock domsinate these norhern forests. Boreal forests comprise
the workd'sLrgest blome, coverng about 11 of Eanth’s and area.
Boreal foress, harvested primarily by clear-ut logging,
are cumently the primary source of the world's industrial wood
and wood fber. The anmual loss of boreal forests s estimaled to
ocompss 1 e vic e he Amazonia i ot of
(Canada i he world's biggest timber exporter (Figure 17,13).
Abou 1 milion hectares (25 milion acres) of Canadian forests
e ogged aanually, and most of Canada's forsts are undee log-
Biog tenures, (Tenures are agreements between provinces and

Canada' forest prcits s Expo

Figure 17.13 _Logging n Can

i Alrta, Conada

comparies ht iv compaies he ight o ctfiber) B
et ogine gl was Wikl consdered s
it recenty. n 2010, oging compaics nd e
i poupn brokred i sgrement i wich logging was
et e 300000 K (4ot 116,000 ) o boxel
e e s of Gt i An s 385 000
i 139000 s were degmated o resricted logging usog
sainable gdeliocs

Exemsin ac of Sibran forsts in Russa e o hae
e abough exsctclimates s vl Alsk's bl
Toress e o ik esasethe U, pvermment may ncrease og-
g on bl Lnds (el he el discusson o loggin in
Alsiastemprste i fores),

L. Whatissussinabl oresty?

2. Whylsthe factthat .S, ntonalforests were created for multple
uses ofen  contentiovs isue?

3. Whatisdeforestation?

. Howdo conservaton easements protect forests from
development?

Rangelands and Agriculturallands
LEARNING OBIECTIVES
- Descibe public rangelands and current ssues of concern.
= Oeine desercaion and explaln s elatonship o overgraang.
* Discuss rends n US. \
i LT

Rangelands are grasands, in both tmper-

e and ropicl climates, that erve s mportan.
arcas of fo0d production for humans by provid-
ing fodder o lvesock suchas catle, shep, und
ot (Fgure 1
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Figure 17.14  Rangetand. When e cay
35 ot exceodd, 4 rencwie rsree,
il i s pree o P

energy reoues, used for receston, and preserved for biological
abita and for sil and water resources. The predomminant vegeta-
on of angelands includes gasse,for (small becbaceous plants
‘ber than grassc), nd shrubs. Rangelands difle from pastures
o that pavure plnis v been ulivated specifcally for grazing

s rangeland plant communites re Bve, ot

o, v o
D it ety s o i sl

RANGELAND DEGH

Grasses, e predominsat segtationofrangelads,bavea fbrous
oot ssior, i which many oot form  difuse etwork inthe ol
o anchor the pln. P oos bold e ol i place
qite wel, ereby rducing soil crosion. Grarin animals ca the
Jeaty sboots o the grass, and e fibrous roos continue o deelop

o the plats 0 recove and egro o ther iina e
Catefuly managed rzin s beetcialfor graslands.Because
{hevegciaionis adapedto grazig, the emovalof matre vegcaton
by grsing animals stimults rapdrgrowh. At e same tme, e
Bovesof grazing ammas oving ingrops disarthe o suface
enough o allow runfll 10 o effcielyresch e o sysiems
fsrvingplanis i the sedsof new lans. Several st around
e word have reportcd tat modersc Jvels of grazing encoarge
ot lan divrsity. Rangeland bl canbe maiained by man-

Sgement of the movemeat and umber of razing anals

When e carying capacty (e Chapicr 3 of a rgeland s
excceded snd ecovery times e ot sffcen o halhy regrowh
o o 1B s e s i
S D oergrared. When plons i, the exposed ol
B e | rae o oo, Socins o
| ittt can bl e e ol vade e
isomoenecy grazed are. In pats o the Texas Hill Couney
faphrsher |t wer versrue, e (which e ok
§00d forage food) repaced the losh grasses:
~ ™™ Unpulabe o poisonous plant can sccessully
v overyrazed pustue, because these plants remsi uncaten by

Mos of the work's rangelands T fn semia aras it
o el exendd dronghs. Dain 4y periods. the cumying
e i el b cosderaby owesbecase the ack
o et pat podcoviy. Naive rases i ese
e wiive  sver drough: The eral prtio of the
e ok, v th cxensiv fot sy remains sl and
e e e, When the e ea, the 0t bl 5p-
et e st growth,

e i dought el n o o onge reconey
imes o vl mumbers of razr, oo fetle rangeland can
et detr f toching i o chang. Therduced
e eovrcaned by vergzing sllows winds o rode he sl
iuing orpac e and s secdbans
st acotey, Even wheo 16 et s hmen
ot el ek recove, Walercr-  decmsne e
o v e il it of emlingtopaol, | ARyl Gmlndto s
e sand et beind foms dunes This pro-
i degradaion. which induces unproduc.  dsarifcation g
B et condion onformerly pouciv  ienclonce e
et for ol . foe, 1 called | gt

on s s gt pro= SIS
ity of conomiclly valuabe I, fores |

v o, ad e cndanered

¥ Waorldwide, desertification scems to be on the increase.
e e the 1990, he United oo s
3560 k(1574 ofland-an e sboutthe iz of Rhode
Tl wrned o dse,However, many pople e work-
in v e i e To Gieen Bl Movemen, ounded by
Wangar Maahin of Kenya, help. peope o plant and nurure
e e s ik of descibcton. The Cipko Moveren in
i e the Green Bl Movement, oy encouraged and

Sucred women o bl prevent dfoesaion
We 6o nt Know te extet o which desrifcaton esls
o nara octyations n i v poplation pesures
420 human octvites. Comently, many.ssologivs who. stady
deenicationdo ot hink b activies r the i case of
e cctochmen, For cxample,severlyers of sl data
por e hypobess thtnatrs cimaie varaion e primary
i responubie for te hiing buundary bewen (¢ st
i e of the Saar Desert and the Afrcan S, Eclogis
kpovidge s s aciviis and verpopolationconrte
1o degrdsion i he Sabe ot ay tht Rocustons ncimate are
caing e deset o advance sohward o the Sabel (during.
iryea and then et (Ging et years Ofcoure, .
mate change i o kel fctor and i s way,deserifiction
of magelands e ity dloestato,sin deoesaion
Connuis o cimate change.

About 0% of he ol human popolton s i the S
b rangland tha border deset. One o the conseqences of
deerifcation s decline n agrcutural poductiviy, and -
e have shown that when an arca cunno fed i peope, ey
emigat. For cxample, o Senegalese v in et egion
of Fance thn i thei native villages i Afnica. O the oier
hand, frcing pmadic peope,soch b the Tuarc o the Sabar,

10 adop more setled ifstyles may exacerbate desertfication by
forcing them t0 reintroduce animals back 10 & grazed avea before
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e for graring. According o the UN Env
ot 135 milon people worldwide ae i
s result of desertificaion. The World
desemiication costs $42. billon per

s with

plans we agan it
fonment Programme
danger of displacement
Bonk, which ctmates that d
year i cconognic osses, s beginning to cmphasize o
Aisainable agrculural sysems fordrylaod ars

RANGELAND TRENDS IN THE UNITED STATES
ofthe total and area i

es. Of i,
the private

Rangelands make up spproximatly 30
e Cnited States and occar sty in the wester s
Spprosimately two-thinds is privaily owned. Moch;
Povcelandf unde Icreaing pressure from developers, who wank
o subdivide the fand nio fots for bouses and condominiums. To
e the open land,consevaion groups ofica pay rachers
P civation cascments that prevent frare owoers from develop:
i the lnd. A esimuted 400,000 hctares (1 million scre) of
"now proected by conservation casemers.

Exchoding. Alask, there are at least 89, millon bectares
(220 million cres) of pablic rngelands. The BLM, &
e Taylor Grazing Act of 1934, e Federal Land
Management Actof 1976, nd the Public Rangelands Improve-
ment Act of 1978, manages mostof e approximtely 69 millon
Becires (170 milion aces) of publc angelands. The USFS man
sges an additiona 20 millon bectare (S0 milli

‘Overall the. conditon of public rangelands in the United
Sttes s lowly improved soce te low poiat ofthe Dust Bowl
{ the 19308 (sce Chapir 14). Much of this improvenent s atib
e o fewer fivestock being permited 10 graze the rangelands
afer passage f the Taylor Grazing Act n 1934 Betier ivestock
nagemen prctices, s
{mals on the ange through fencing o berding, a5 wel s scitific

u fecovery. But estor

private rangelnd.

a5 controling the distrburion of -

angelas

monitoing, have contrbute
wd more s needed. Rangeland mansge-

tion is slow and cosly
ment inclds seeding in places where plant cover s sparse or
absent, conductng controled burns 10 suppees shrubby planis.
comstrcting fences 10 allow rtational graring,coniroling iava-
e weeds, and proecing habitai of endangered specie. Most
livestock operators today use publc rangelands in 3 way that

fesalts i theiroverall improsecr.

el o i il i i
e
A A T 1
ol el eyt
R T o o ety o e 48
T e e e
15 o g by e e 1 oy
T i e e i e
S e s ol
ey g i e e
e e s T
S i s sl T i e s
bt e, e o oty
ki T i iy o
g e o s s B P
‘e grops, e he Cetr o Bologcal Dy
e arin s e 10 vl et o e el 10

B

covironmentalists i erticzing

T eelands. According 10 policy ans-
i mansgenent o 7 ECE e 2010 apoyescom
S e grozing fees collcted on

B at last $11 millon more than ! s e ol
Dbl rangelands, This moncy age and e
g nstaling waer

xpayers for Common Sease and

5 fees o cover al costs of

s have joined
Some ccononi

Pangclands, iocludin
e amage from ovesgrazing. T

tiher free-market groups want £
o publicly owned rangelands.

maintaining bt

AGRICULTURAL LANDS
hectares (300 mil

The United Staes has more than 120 il
e ey of prime farmiand, land that has the sil type, GO
e mitons o avalabl wate 0 produce food, forage, et
e cxops. Certain ress o the county have arge amounts

b xsmple, 90 of the Corn Bel, 3 com:
dwest eacompassing parts of S staies,
2l prime farmiand is wsed 10

ando
of prime farmland. For ©

growing region n the M

1 considered prime fammland. No

Srow crops: approximalely one-isd contains fouds, PISIES,
Fangelands,forest,feedlot, and farm buikings.

Teaitionaly, farming was  fmily business, However, lrger

15 that operst les labor intensively arc

‘As of 2010, there were 22 million

sgribusiness congl
replacing the family farm.
s i the United Sttes, s compared 10 64 million in 1920.In
the same period, th average fam size increased from 60 hectares
{198 actes) 0 169 hectares (318 acres).

Much of prime U, agriculural land is falling victim o
urbanization and suburban spraw] by being converted into park-
ing lots, housing developments. and shopping malls—the same.
Kinds of development threatening private rangelands. Both natu-
ral cvosystems and agriculural Lands adjacent 0 uban areas are
being developed (Figure 17.15). In cerain areas of the United
States,los of rral Land isa signifcant problem. According 10 the
American Farmland Trus,the top five US. farm areas treatened

Figure 17,15 Suburban spread onto agriculturalland. Homes

a0 busioeses ooy
o bsncsosoccopy L that was o comfeld s Yoek Coumty.

=
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s Faningof e Faiond roceion oy bt 0
i o
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5. How do rangelands e from pasture? W
Rty s rangaiand’

2. Howisdeser

3. Whathuman sctviy s

= Descrbe current theats o freshveter and cosstal welands

ion elted o rangeland managament?

stning many 3cres ofprimefarmiand?

st L ot Wetlands are Lands transitional between aquatic

Sty and el ccoins (e Figure 6.16)
Sl Wi 003 P e o think the only benefit of wetlands
T P el e oy bt el
SARPAOITS 27 was 10 proide habia for migratory waterfon]
e o and other wildife. In rcent years, the many

egsaton, _ccosystem services that wetlnds perform have.

beeniecognized, and ctimates of heircconomic
alue ave incresed sccordingly. Wetlands rechrge poundwater
and reduce damage from floding because hey hold Excess wter
‘whea ives floo hei banks. Wetnds improve water ualty
by trapping and hdin it and phosphaics trom fetlizer,
and ey belp closase watr that contains sewage, pesiides, i
b polaais. Wedands provid habitt oy spcies e
s endangered or theatoed: these ioclude up 0 halfof sl fsh
P, e i of al bind spcie, nd cocsisth of al man
mal spcies lised o the US. endangered o tretcoed spcién
Jist, Freswater welandsproduce many conmercialy mpertant
% focluding wild rice, backherie, cranberis, bicber:
G peat oss. They are sisfo fiing. unting, bouting,

in. gty i oty
activtie tresin wetlsnds, including drfae
i x o o) s e
e thras incle chamnelzation ad consiron of
o seawals for o contl:llng in o sl e

isposal, o buiking, and. residential and industial develop-
{mert:conversion for aquacultue fish farming): miing for gravel
Dhosphte, and foss fuels; and logging. I the United Staes, wet-
Tands have becn shrinking an estimated 24,300 hectares (60.000
acres per year since 1985, This represents & sower rate of lass
ha i previous years.Inthe contiguous 48 states, more than half
9.4 million ectares (221 milion acte) of wet

colonial times are gone. Most
of the Hos incethe 1950 s been caused by farmers converting
Welands o cropland. Th gresestpercentage declines in wetlands
Have occurred i the agiculurl states of Ohio, Indiana, owa, nd.
Calfornia. The greatest tota acreage declines in wetands have.
occurredin Florida, Lovisian, ad Tesas

The lossof wetlands s legiltively contrlled by a sci
the 1972 Clean Water Act. This legislaion. up (o renewal
1997, does o essonably good job of protcting coastal wel
but a poor job of protecting inand wetlands—and most wet
ccor nland. The Emergency Wetlands Resources Act of 1956
Suthorized the FWS 10 inventory and map U.S. wetlands. These
maps have many uses, such s planaing protecton for drinking-
aer suplie, sting development projects, and making recovery.
plansforendangered spcics.

Since 1959, the United Staes has atiempied 10 prevent any.
new e loss of wetlnds by conserving exisiog wetlands and
restoring some that were lost. Deselopment of wetlndsis allowed
only f  comesponding amount of previously converted wetands
is estored, However, not all wetand restorationsare successful,
and there i no routine tracking of compliance. For example, the
Sweetwater Marsh was consimicted along San Dicgo Bay in 1984
by the California Department of Transportaion, which was legally
equired to d0 50 when it destroyed a similar marh during road
comtruction. One of the main purposes of the econsiructed marsh
Wwas o provide habitat for th lght-footed clapper ral, an endan-
gered spcies (Figure 17.16). Theclapper il never became estab-
lished n the reconstrucied marsh. Ecologiss determined that the
marsh gras n Sweetwater Marsh was 100 short o the bid 10 use
fornesting, That species of marsh grass grows significantly tallec
i natual marshes, where the sediments retsin enough nitrogen

Figure 1716 Lightfooted capper il This
i Mhmﬁncﬂxlwnukumnmww
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10 ferilie . The reconsincted marsh' sedimens, which were
inged from San Diego Bay's shipping channcl and obiaived
{rom an old rban dunyp, e 00 sandy o retain rogEn

T, the policy of preveating wetlandsloss is only parially
successiul, and wetlands los continues, though a a slower e
Too facors complicate the wetlands polcy: (1) confusion and dis-
sont bout te defniion of wetlands, which was not spelled out
{he original Clean Water Act,and (2) the question of who owns
wetlands. In 1989, » team of govemmen! scienisis developed o
comprehensive, scentifically correct defintion of wetlinds. (The
efiniton i technical nd beyond the scope of this ext) It po-
ki an outcry from fumers ad real estate developers, wha per
ceived it a5 an cconomic hrea 1 ther property values. Largely
i response to their criticisms, politicans atempied to parow the
deintion of wetlands several times during the 1990s, removing
‘marginal wetlands that Were ol as Wet &5 SWAIPS OF mAThes.
“This narrower dfinition ignored decades of wetlands rescarch and

S, wetlands from protecti

‘help settle.
i P s weands sty 1995, urging Congrs o
e et deh bck o & mere sccnic {ooune. The
Pl ecmmended i v sallow wetads ad e
ent weands pefom e e ey e 5 Svaps
s ths sl b repltd vy e e priciples. The
e et an even et et n Congress, s
i e compe s formaion docs ot hces
ey sve. proples whea sabes e High and values diverge.
Dot h e 1990 and ey 2000 s of fderal court
e vaving welland rotecion reslicd i confcing &
o Tt complicate the s, i 2006 he Supeme
oot e e 5. Ay Corpof Eniners 0 dtrmin which
et deev fdera prcecion unde he Clean Water Act
201, the EPA rled e s wairs st b priectd 0
Spport watand bl
e e povemen ows e than 25% of welds e
Jower 68 e e remaning 7% pevily owned.This means
o e it comro et e, proeted and
s c eveoped s desroyed. ecause ofte el
s of pvateland e in e Unid S, adowners
et e gomocnt's clic fem By oy iy
oo il roperies. Progeny.sights advocates i Congres
5 i lndowrers i ik the govermcat s ovrpr-
500 it oy myof o oy i MOl
v scomanic s o devcopened and i oo,

Congres shoie e ccabisiment of the Wedands
Resese Progrom (WRE) undes the Food Securiy Actof 1985
250 smendiments. The WRP s vlinary program hat ecks
10 restore and protect privately owned freshwater wetlands that
were reviolydrined, sach 5 thove dined for convrion 0
croptand.Paricipat s offrd ol cenives o tesore (e
el they can bl comervaron caemes 1o rtet
them. If a property owner establishes e
S 3y e s e o e
WRP pays sl estoration conts and n mount equa o the o
clar vaoe o e
e S i s s
Resunes Coervaton Senvie i he WK, whih 1,
ended sl by Congresand s bjct 0 bt G

-
e Do g fod aone g, which were

consTuNES
Conta wetads st called sl weland, provie feod
e et many aquatic anmal. They cou

e B e becaine o many maroe sbes
e o hefirst prts o thei lives thee. I ddiion
iy productie, coastal welands proest coslines
Y ance water qualiy. and reduce damage from
o o her maurl evens. It cosstl welads act as
ot minerate the et of tides and sorms, Sandy
e omg ntatconstal wetlands are llenatly Washed away
and replenished by wave acton.

ey it mardbes and other cosstal wellands were
eganied primily a3 mosquto breeding grounds. Coastal e
e roghout he o ve b drained, e n. o dredged
ot 2t e i “productive” endeavors uch 5 il
ke o deslopments, and marins. Agricoltre contibutes
o b demise of coastal wetlands, which e rsined fo hele Fich
il Oler human endeavrs tht cause the desiucton of coastal
weiands include timber harvesting and fish farming (sce Figure
1510) In th Unitd State, people have belaedly recogaized
e importance of coastal wetlands i proecting agains shoreline
crosion, and Congress hs passed some legilation (0 Slow ther
Gearuciion Many peopi became more illing 10 protect costal
Welnds rom development (o edevclopment) following Hurt
Cane Sandy in 2012, which devastated many densly populaed
reasofthe asirn United States.

considered the oce

Seawals and Sand Dunes During the past century,shoreline
crovio hs increased along many coaslines, Many property own-

s proect thei shorein by adding eaining wals o rebullding

Sand dunes, When scawall e buit parale 1 the beach, how-

ever,he besch apidlycrodesaway. incldin beach on propertes

adacent 0 he wal, Mot legiltion proects beachesat heshore-

fine from seawlls by roling casements, which piosize public

acces 0 the shore over property owners”rghts o buid wals.
Few laws protect shoreline along bays and sounds, and walls are
rapidly replacing these tidal shorelines in many areas of the United
States. However, sand dunes also show great potential for decreas-
ing cossial fooding (Figure 17.17): the force of tides and waves
can be absorbed by sand,thercby decreasing the impact ifand.
‘Because sea levels have begun to rise due to global climate change
and are expected to rise even more rapidly as the 21t century pro-
gresses, protection and construction of sand dunes can have an-
important ol in protecting coastlarcs.

Coastal Demographics  Many coastal areas are overdeveloped,
ighly polluted, and overfished. Although more than 50 coun-
tries have coastal management strategies, their focus i narow

and usually deals only with the economic development of a
teip of Land tha directly borders the ocean. Coastal =
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Figure 17.17 _Storm damage on a cos
om besch onthe Atisic Cot of ¢

 cosual storm. Without s oo,
inland oftn n eve

plans generally do not itegrae he mansgement of both land
‘nd offshore waters. nor o they take into account the main ra-
50 for coasta degradstion—human mumbers. Perhaps 38 billon
people—more than hal of the world's population—Lie within
150 km (93 m) of 3 coustine. Demographers project that
three-fourths of all humans —perhaps as many 2 6.0 billion—wil
ik Inthatacea by 2025. Many of the world's lar
e in cossta areas, and thse ctics st curn
Fapidly than noocoasialciie

“The United Sates s not immae to environmental destruction
along it coses. In fact, 14 of the 20 argest USS. ciies and 19 of
the country's 20 most densely populacd couniesle along coasts
These population satistic do ot take into sccount the acditional
effects o scasonal v al resorts, By 1997, 14% of US.
cousts were developed, and the perceniage s expecied 10 tise 10
25% by 2025

srowing more
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1. Uit st ive causes of wedlands destruction.

S|

Conservation of Land Resources
- Name at esst thce of the most endangered ecosystems i the
Urited Sttes

When wilderness was abundant, people did not observe of appre-
ciae the many ccosystem services provided by forests, praiics,
rangelands, and wedlands. Our ancestors considered natural areas
25 an unlimited resource o exploit. They appreciated praifes as
valusble agricultural and and forests a8 immediate sources of
umber and eentual farmland. This oulook was practcal s long.
s there was more and than people needed. But s the population
increased and the amount of available land decreased. it became

necessary to consider land as a limited resource. Increasingly, as
we have come 10 understand the great value of ccosystem services,
the crmphasis has shifted from explotation o preservation and res

toration of the remaining natural srcas.

Although all types of ccosystems must be conserved, sev-
caal e in pariculas need of protection. The USGS Biological
Resources Discipline andthe Defeaders of Widlife commissioned
sudies that developed a numerical ranking of the most endangered
ecosystems n the Usited Stats, They used fourcrteria:

1. The area lostor degraded since Europeans colonized North
America

2. The number of current examples of a paricular ccosystem, or
the total area

3. Anestimate of the ikelihood that a given ecosystem willlos
significant area or be degraded during the next 10 years

4. The number of threatened and endangered species living in that
ecosystem

“Table 17.2 it the 10 most endangered US: ccosystems
based on these criteria. Exampls include the south Florida land-
scape,soutbern Appalachian spruce-fi forests, and longleaf pinc
forestsind savanis. As these ecosysims are Tost and degraded,
the organisms that compose them decline i nurmber and in genetic
diversit. Rescarchershaveals found thatsome e ypes of sl
are threstened. Sois can ake hundreds of years o develop but
can b eroded very quickly when disrpted,treatening individusl
specis ha el on these specialized soil. Conservaion strtegies
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2013, 8 new U, national park was des
gnated. Pinnacies Natonal Pak, In the
Colfonia chaparal habitat. This park bings
the total number of national parks in the

Urited Sates 5.
Pinnacies otionalPak s one of few hab
s where the natve Calforia condor can
be elably seen. This specie,once at 8 pop
Ulation of nine remaining,ndiduals, was
removed from the wid, eggs were hiched
2nd reared n captity, and birds were
{eleased tothe wid.Many ofthse brds now
e 1 the volcanic rock formatons at P
nacies. Like some othet new nationa parks
{Congaree National Park, I South Carolina,
for erample), Pinnacies had previusly been
anationalmonument. (National monuments
aresimlar o ational parks excep tat they
are gven ess funding and therelore e pro-
tection) Over 400 bee speces also make use
of the habiat at Pinnacles, many of them
Soltary. Salamander, utterfes, toads,and
many other birds also make their home at
Pionacies. The park offers vishors such rec
reationsl actities as hiking, camping, fock
cimbing,and caving
Designatinganational park does ot hap-
pen overnight. Theodore Roosevelt estab:
fshed Pinnacles 4 2 national monument In

n

1908, because of s caves and unique rock
Tormations. The Chilan Consenvtion Corps
catgblhed s i the ares and guided it
Torstothe caves n the 19305 The area s
designated o national park by President
BarackObama n January 2013

Congaree ationa Pk, established n
2003, was st designated asa nationa|mon
umentin 1976, Congaree s aso an Intena

ool Biosphere Reserve, one of 3bout 50D
intermtions! aress of signicant eccogical
imperance tis desighaton by the United
Nations Educational Scentfc, and Cultural
Organizaton suggests tha the host country
fothis resrve should maka trong effrts to
preserve it

Great Sand Dunes Natonal Park and e
serve In Colorado was formery a natonal
Tonument that was redesighated a natonal
porkin 2004, The tllstsand dunes i North
America areocated here,on the eastern side
ofthe San Luis Valley. Some dunes are as
{al 2 230 m (150 ) above th valey floor.
They formed as ran and wind eroded the
suounding mountains and prevaling winds
pushed the eroded sand Into dunes. As the
Vinds blow, the dunes continually change
Shape, but they remain more o less in the.
Zame position Fortecreation, the park ffers.

Land Resources

Catifornia condor (Gymnogyps calfornionus), a species which is
resdantn Pinnacies National Park.

nature walks,shot tours, iking, and comp-
ing,including lmited comping on the dunes
themselves.

National parks preserve the land 25 much
25 possile 50 that future generations can
Sppreciate and enjoy the beauty of fost
dappearing naurs! aress. Though many
national parks can be crowded In peak sea-
Sons,even' short ik leads viitors to reat
besuty andsolludein these vastand impres:
svelandscapes

3 In Your Own Backyard.
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= Nome a east four ecosystem serices provided by natural ress.
* Describe world land use

i These
s,

Most of Earh's fand area has a fow density of hum
spansely populatcd nonurban o rural lands inclode
rasslands, desert, and wetlands Mot people Iving inrural aeas
have jobs direcly connected with naura resourees,such s fam
ing 0 loging. The many ecosystem services performcd by rural
Tands enable the majoriy of bumans o e in concentated uban
eavironments. Maintaining parcels of undisurbed land adjacent
10 agricultural and urban aras provides vital ccosysiem services
such as wildife habita, flood and eroson contrl, and groundwa
ter recharge. Undisturh Jand breaks down polutants and recy
cles wastes. Natural environments provide homes for rganisms,
(One o the best ways 1o maintain biologicaldivesity and fo protet
endangered and threstened specis is by preseving of festorng
the natualaress to which thse organisens ae adapted. (Table 5.1
Summarizes some important ccosyiem services )

‘Scintists use unditurbed ural Lands s benchmark,or point
of reference, to dtermine the impacts of human activity. Geolo-
ists, 2o0logist, otanist, ecologists, and sol scentists e some
of the scientiss who use undisturhed rral lands for scienific
fnquiry. These area provide ides sctings for ducationsl experi
ences in science s el a histoy because they demonsirae the
why the land was when humans originaly setld here

Unspolled matural areas are impoctant fo ther recreationsl
Value, providing places for hiking. camping. wimming, bost-
ing. ating. bird watching. sport hunting. and fshing. Wild
are important 10 the human spirt. Forest-cosered mou
rolling praiies, baren desets, and cthr undes
acstheticaly pleasing and alo belp us ecorer from the stesses
‘o urban and suburban living. We can cscape te teasions of the
civiized world by rteasing, even temporriy, e of
sl seces

WORLD LAND USE

Thecxtcntof uman and seis increasingly bavingglobal impacts.
Gurrently, humans use an esimted 3% of the workds total land
rea for ciies 30d 36 for gricolture—that i, for rasing crops
and livstock (Figure 171, Ancther 307 ofthe L surface con:
sty of rock. ice, tundr, a0 desert—arcas consdered unsaitable
for loug-tem horman us. This leaves 30% ofthe and surface 23
atural ccosysiens, such as forests and oceans, that could poten

taly be developed for human purposes. As we have discussed,
hese natual ecosystems provide many valusble ceoryatem ser-
Vs importan 0 uman surival. Yeturban sreas,croptands, and

e v cxpunded worldide n et deesds i g
ki need to support human populations. o

USE IN THE UNITED STATES.
S5 of the land i the United Stxes
itizens. corporations. and ncnproft organt

s privately owned.
iaations, nd about

Lrdie 333

8 ot surtoce

Figure 17,1 World and use, Note that 3.5 of the workf's ol
T i s fr e, about 6% for agriculue cropland and
pore ). (WorkdSist, Columbia Univrsy Socioecononic Dita
4 Applictions Ceter)

3% by Native American tribes. The rest is owned by the fed.
eral government (about 35% of U.S. land) and by sate and local
overmments (sbout 7% of USS. land). Government-owned land
encompasses alltypes of ecosystems,from tundra 0 desert, and
includes land tha contains importat resources such as minerals
and fossil fucls, Jand that possesses historcal or cultural sguif-
cance, and and that providescrtcal biological habitat. Most fed-
crlly owned land s in Alaska and 11 westem states (Figure 17.2)
Itis managed primarly by four agencics, three in the U.S, Depart-
ment of the Inerior—the Burcau of Land Management (BLM), the
Fish and Willife Service (FWS), and the National Park Service
(NPS)—and one n the US. Department of Agriculture—the UsS.
Forest Service (USFS) (Table 17.1),

Managing Private Land The American landscape s rapidly
changing a it is converted to urban,subarban, and rural residen-
tial development. In 2007 the National Resources Inveatory o the
US. Department of Agriculture and the National Resources Con-
servation Service projected that an aes larger thaa the size of New
Eagland coukd be convertd from ndeseloped and to resideotial
dexclopment by the 20305 Significant population growth, ncreas-
g mumbers of retiees, and the consumption of more land per
capita are all factons i this projeced increas.

‘Many cnvironmental concerns converge in the mattr of and
use. Pollution, popalation ssues, prescrvation of our biological
resources, mineral and energy requiements, and produticn of
food ar all i 1 land use. Economic factors aften dominate land
e decsions, including the way privately owned land i taxed.
‘Sometimes forest or agrcultural and located near urhan and sub-
rban areas is txed s potcnial urban land. Becatse of the higber
anes on his Land, it owners fall under greater pressare o sel
‘which utimately hastens s development. However, if sch land
s taxed s fores o farmland, the Jower tases ae an Incentive for
‘owners to hold onto the and and maistain t in i undeveloped
‘conditon. Thus, economic factors lagely control fand wse.

Public Planning of Land Use _People in many ciies may live
sumounded by high-rises and factorics or by tree-lined srcets
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Figure 172 Saectdfderaands. Shown e sonl prks s s, sl widf fues ol ot ndsrslnds 450
e cosies inthe Used Stes. Note theprponderanceof foderl ands n wesem sais nd Aaska. Oerfederal ands, such ¢l
e on s ecach fies,r ot e, ough many o e o cetivly a wiklife wncuaics (ool Geogapic Mag)

Table17:1_ Administrtion of ederaiLands.

ooy Londeld primory Uses reoin Milons of Hectores (Acres)
urean of Land Mansgement (Dept._ Nationsl rsource lands Minig, lvestock graving. il and 102253
of Inerio) matual gas extacion
U, Foret Service (Dep. of Natonal orests Logging. ecreation, conservaion 7099
Agicalure) of watersbeds,wiklife habia,
mining, lvestock grasing ol
and naural g extrction
. Fish nd Wil Service Noioosl wiklife efuges  Wiklif habitat alo ogging, 303
(Depe of nerior) bunting, fising, mining.
livestock grazing. ol and
natural gas exiraction
Nt Pk i 5. Nationa Pak System Recretion, wildie it 388
o)
Ot —incldes Deutmentof Remsining federallands My uses, wikiife habitat 267

Defense, Corp of Engineers
(Dept.of the Army), and Bureau
of Reclamation (Dept. of Inteior)

‘Source U Deparimes o e, U, Depatent o Apriclr, nd U Depansest o Ditense
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 Descrbe the fllowingfederal ancs and
foreach: widermess,

idarness Aprotecios encompasies regions where the
ressliandinwhchno land and its commusity of organisns are not
imacoioons s raly dsued by human sctiviies and where

humans vist but do not permanenty inhabi
The Wilderness Act o 1964 auhorized the UsS, govermment 10 el
tide fedcaally owned land that retins it primeval characir and

facks permanent improvements or humn hibis
National Widerness Prescrvation Syste

2

¢ part of the
These federl lands

Revges 338

atonal ks (82

range i size from tiny isands 10 portions

st (335 of

as s i ol packs
and naional wildife re

of wikdemess

wildernes e
Tess areas). The Big Gum Swamp wiklerness in Florkd is coly
5528 hecares (13,660 acrs), whereasth Selway-Biirroot Wider
‘s n o s o than $30,000 hectares (1. 3 millon crcs). ATeas
esignad aswikderess are given the hghes protetion of any pub-
i lands (Flgure 17.3). Wiklemess area ar located within ober
{5pes of federa ands, and th apencies it mansge those aads aso

e

anage the widercs reas. Thos,fodr goverTment agenci

NP, USFS, FWS, and BLM—overseethe 758 wildermessaras that
illon hectare (109 millon acres) o land.

i ar the most common land safeguarded

ther cosystems have

encompass 4.
Although moun

by this system, representative
R been st aside, inclding tundra, deset, and werlands. More
than ane alf o the lands i the National Wiklerness Preserva
Hion System i in Alaska, and western state contain much of the
. Because few sites untouched by humans exist in

{he castrn staes,requirements ere modified in 1975 30 that the
14 b applied o certain federally owned

Jaods where forests are recovering from logein
‘Millons o people visit US. wildermess areas each year, and
Some areas re overwhelmed by this traffic eroded ral, soil and
and trash, and hum

unspoiled land. Government
allowed o cach wil

ion predominate over qui

s now resict

s area it one time 50 that humn use does not seriouslyaffect

e most popolar wildemes arcas may
equite more intensive future management, such as buiding trls,

Lered in e wildemmess, posing a dilemma between wikdemess
prese

Limiting the number of human guesis n a widness area docs
ot controlall fctors hat thresten wildermess. Invasive species that

thouses,cabins. and campsies These ameniies are pok

vation and human use and enjoyment of wild lands.

FIgure 17.3  The Selway.Bittrroot Wildemess area n idaho.
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become esablished i wikderess havethe potentia o upsctthe b
ance among e specics. The whie pine blisicr st 3 forcign
g that Kills Wit pine trs,has invaded the wilderness i the
orthern Rocky Mountains. Wikieress managers are concerned hat
eclning whie pine popalations could harm the popultion of griz
7y bears i he region. (Pine eeds ae a major part of the grizzlies
) The Wildermess Act speciics boththe preservation of

Sitons and the svokdance of nentional ecological mansgement.
i this cxample the ool way 10 preserve 3 mch as passble of
the oiginal wilderness may be toimentionally manipabte the white
pine population by brecding and plar

Varge racts of wikderess,
o he

fungus-ressiant trees.
nany in Alaska, have been added
ational Wildemess Preservation System since passage of
the Wiklerness Actin 1964, People who view widerness s non-
enewable resource support the designation of wildemess arcas.
Tocreasing the amount of federal land in the National Wilderness
Preservation Sysem is oppsed by groups wh operat businesses
on publc lands (such as timber, mining. ranch
companies) and by ther politicl epreseataives.

and energy

NATIONAL PARKS

In 1872 Congress establshed the world's first naional park
Yellowstose National Park, in federal lands in he territorics of
‘Moatana and Wyomisg. The purpose o the park ws 10 proteet
{hisJand of grea senic beauty and biological diversiy in an i
paited condition fo preseat and future generatons. The National
Park System (NPS) was orginaly composed of such large, sce
nic arca inthe West asthe Grand Canyon, Yosemite Valley, and
Yellowstone (Figure 17.4), Today the National Pak System has
more cultural and hisorial sites—batteields and historically
important bulklings and towns—than places of scenic wilderness
Additions tothe NPS are made through acts of Congress,although
he president has the suthoriy o establish mtional monuments on
federally owned lands.

Figure 17,4 Morng lory PoolatYellowstone, Boarvalks o
ellowsone proect b peings rom visors, and ot viiors o
ot s, Yeliowstone Nafonal Park has buncant geologe actvity
i 3dtion 1 s woives and other wikif. i

15 was created in 1916 38 & new federal burcau i the

e
o e e iy
Dot o e e onumenes. The NS carealy
g e mtrn Pk 2 sonl k. The ol
e anere by th NFS s 342
ey
0 SI0)y rls of NP s 0t pople sbuk e
e T management of natsal esources, and his
] e, e ik and gied s of 5
o e et nd el evaing cample pograms,
“ . and lectures are other educational tools. The
S e o o
e S n cbing

Depy

muscum display
popularity and suceess of U, a
atons ta follow the exampi of the U
tionsl parks. Today,the UN Environment Programme ideatifies
o than 3500 national parks,as defined by the Intertional Unica,
o the Conservation of Nation (IUCN), in nearly 100 couniies. As
o the United State, these parks usually have multiple rols, from
providing biolo 10 faciliatng humnan recreation.

Threats toU.5 Parks Al ihe problems plaguing urban arcas are
found i popula natonal parks during peak seasonal se, includ-
ing er il liter; raffic jams: and pollation of the
ol e, and i In adition, thousands of resource violations,
{rom cuting lve trees and collecting plaats, mincrals, and fos-
il o dfacing histrical strctures with grafit and setting fircs,
ax investigted n national paks cach yea. Park managers have
had {0 edoce visitor access to environmentaly fragle park arcas
degraded from overuse.

Facilies at some of th largest, most popular parks, such a5
Yosemite, the Grand Canyon, and Yellowstone, were lastupgraded
same 30 yearsago. Entrance fecs account for sbout $132 million
of the $22 billon  year the NPS spends. Although sicps were
{aken to make parks more self-suffciat, they sl depend on gea-
eral ax eveanves (0 pay for their operations.

Some national parks have imbalances in wildlife populations

olve declining populations of many species of mammals.
n bears, whit-tiled jackeabbits, and red foxes, Grizaly
bears in national parks i the western Uniled States are hresteaed.
Grizzly bears equire lrge areas of wilderness, and the human
presence in national parks may adversely affct them. Many parks
arctoa small 0 support grzzlics. Fortunately, s fa grzzly besrs
have survived in sustainable numbersin Alska and Canada.

Other mammal popaltions, notably elk, have proliferted:
Elkin Yellowstone National Park's northern range increased from
 population of 3100 in 1968 10 a ecord high of 19,000 i 1994;
populations have since dropped 1 roughly 4000 in 2012, Eeolo-
ists have documented tht the elk reduce the abundance of ative:
vegetation, such as willow and aspen, and seriously eroded stream
baks. The reintroduction of wolves fo Yellowstone, which began
in 1995, i efping 0 redce and rediteiut the Ik populatin

s the Chapier S ntroduction) and particularly keeping elk
overgrving sream banks. N

Pollution docs not respect park boundaries, and parks are
increasingly becoming istands of natural habitat surrounded by
human devclopment. Deselopment on the borders of national
parks liits the arcas in which wild animals may range. forcing.
them into isoated populations. Ecologists have found that when





