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had . lonll h," "..yofe>,plniri1lI\. h"1I1Il rn or
""' '''.l1'lfl,iny''ufpmt.....,cJ . ..... '~lbc ll,...ju.1'W

~ of ,,>t'ur nuonn on hnr.o' ).Itn1 . ...un..
111<1,,,",,, " , I... .>plr " 'i,b lIy l...n. m lll ..d
1""1",,,", ..11 Itl"t' p~,ticubrly Ill'l<>d on" Kh" lO
l"nO;-' ~fI1 ' pn .....-.... 1'.......-ell" . 1>d p.......im1'l

""~1I ""'1' '''"¥''''''''
J.k!"r.., .,..... ~ fu1rohrd ulkl~ WlIh ..n o(

, l>n.r- poorIr. ,.,.. ~ h_bnTt"""""'" 01110
,.,...- nrn puotmtt-l.m.... briIrr>d·nltt«lbnrl­
~fOo )'O',. <u«no<.. on ...hat,.,..lu<ol'kunrd
",J d"'h'.hll "full' I n_ 'k dto:"' kiIlR in<Juc...

dli " CllCYlll .'. lI1", rv. Uul1l1wulI""uen. brc allo.cil

hclp'I... J... ·' lIIun. lC" ...."'....."h,npllur ruJl,
n<'td"' .... ' "' p"l'ln"tnnp" . ...nl ...Jun..ond
acnnm IbM uc .,. h..... _ "f 1inM." Uf p<K<'I,•

,~'~....,
DonotobSQ$.about naturalness
II .. .ml"""'... "'nu..... . ,...,..,......tarn back ...
'1.·prl" ill" · I.u,n,.. ar<'• .ondm"lZ"ldC'd1II,tmJ""10
d" ph".t c nlJe,w'Y' n( nurull" lllcm Ill 'l' .lll 1. 0 .
I...r.d.w ""111 the ·p"f i'Y· lh.. ioIcll" 1l11l_ f ....
,,""'"'1' " h.... ilUCn>ptni M\<m> to 1l,.J,~

-

«yIc1irrrq:w""'nwry ................ in<nnt . ,.J
hiol' '';ul d.. .... l1y ..ond nu y "' ..n.: l",n J.

,' ...·.,,1. "'-'''~''.'·ln J ..·t(nJ . ti nn (Ma....t..n­
SrllN Joy . lId Ki,k lu tmk. 2.. ~1). Ill.. q" l"'lll'"
in.....~hly ",nu,n\:al"< Ihc 1<'II.Ih, ..... "'.f? ( :a,..

sa.dv 16.1 brl<"ll)· ..uminn ....... oithr"""idcno,..,
fOr lSla"'f ~UO" uU>'iomuuon duc I'"

hurwn""fYll).indu.Jut,dIe_oifi~

C1t\....... rIW'IIul~ ,I\ M~....

Thinkaboutprocesses
COm......·"" .. n nun "K""lCnI oh<.,,1d I>r N...d "" I
.iu<t' on ,,,.,.bud phmurnr .... lnl . un fuun i' '''llljil
lUIu I~......1llnc- mano,rcwovnll..l prn-

...t ~",rh " p<'..bl"ubor: ........ brcalN'

.... "'aIIlIv.... n..c brrn~- Iur ..~•
uY'rtn<TVC"l ..... poul<'«thc.r.'CC't\InI'ICChu!

nnc .........,<JII-I .... " <'t<T Uut ....." .. ,hc .......

,,~ '" '"'V',hroI'jCh 1" n....'" I II f",m I hr

,,,,·lnn"'·"".,,,eh .. ,ulad'''''' allJ ,l.l.llI'llt.....
wh,,-h " "' '' h.i,... .....·11Ilk- wry ",.. ., n dUI,he
C"NC ....... pru<n ·.nl



HumanImpactson fire and large-scale vegetation changes
~-.os _f.eb_ l""h~~n_~~·_alr~""""'~NIlun

A.'fQ, ..MV'Wlu.VI'ri."",......",.II'd-.nlt:qaded.I'l HMrl~"' .... br,..,,>:lIlJ_ ..
1. 1"_ .....alI.lllI--.JfQ .....b_ t\t-..Ib...h~1lI1fle~_~~llrr·...... ...,_IJJ'..~~lf~~

lQl..,;mlf.k. ' .... unblmoo:.:Ill . . .. I1........ IJJ'IU'Ian ....._ fff'illCllllll:..
-..-s~lIrN llllolJllr.. lOll8qlII'rllllllX*".. nl t:ll'l~..., '*'lIll Il'llttl IlO'll .... e:

lII\'1111&l11tl111f;IJ ...0

l.Dlt...IIQII~~ rrl""".....~t:-I cs.r.d.m..,~al=-MIl'\1~u.

.. ro:I~1Wlj""~1!o ~~CWI;Jil;l_fle ..... lllfogdGt:-.......... "
h~*tI:llI""""~ II'dcUllk

WW9/1,PWl.....-m .. :.- .......' --'.......-:O'WOJ~ "'11 or It,
..,...,....nlllnl ... Wld._n' III:ltll"1nrC!lr.f _20:0JlW1.,_:>fCl4I1
lis; ~__~ IIO.if':IC~~~"'*'~Ilt;Plto:rlM9I'

-._~ _t'-~llIne~...-... ~':/rv--W'lI~
~ .... :P'II~__ 1lRnI1O......... 11"'(119~....... ..a~,..-..,,1

~ hIIo»eI',..,.IIIQdIIbIR'J'....., ••r.ab~d,., G:1l1V"..

1c:Gd. r 10 ......... ' ~lO::./uJWl .. aI~... /i1 "!a"
.-- _ III ~ ... CII

s....."~..., Il:nl ,,., ... _,do

_..-
CaseStudy 16.1

IHricwnc ... rd ;.. ~d 10 me"", boundary

dnlp _~~dwt;Ol>UUIotdw ..........;
hue ......... """"'Id "'"'" .:m IU idrunfy dw
f""'l"1lIoCdwNlW.II_~ .. iU<btbtv ...~
....... p...Il.Il~... andlOn>IWl' lbadwy
, ...m~ in Oftkr to ukcwTdthe-vol...... m.,,1
Jcoper>d upon lhnn.For ,...."rk·~ dr> I..
•MIOI Irt><hnuld noc "" .. IC'dW...,... loNl'Oj.,... c~n
n>r<'T ~!,:n"" od k~.>c Jr~"ull'" 'Y"'"* ~nd

th..... -O"l<'dn-
ID~kw c_ " tN'y bc- f'<"&'bIe fO .. fe~

~ k .oture "";,h Ino.con ..d ..nnon ", th...............J­
ing ..... ·ironn' ''''t; for eumplc•• ~lC...

..~~ I~l ..~hib;c• ., tn'p<>ftXI1 1Oo<i1 ..-m_
~ nliklr '" be "'ft"WIy fuooli,lM."l(....h.;1
.,(J'f "';....... dUl llQlonltff"'P'...I ... n...'>bj«n......
"f~"Il"'rv;IIl ,.,., . .... Ilt>I<in\r ly l" uf..l(U'lrd
R""I"I:",. I futurn, ~nJj(>rtm . nl! 1001•• t>ut ~ll<'

Ih.. n."'.. l p""' ........ bywh't·hl h....·l h"'jt1co"' ..
' Of0 N ml:.

F1000. I1.w ,do... . unh'l ....kc·•• vnkwlc ,·. " r-
riont . ,, ·i1di, n..>doo . l1dth.. lib ¥C pet«1.......l

.. ,J,........" whrn ~.p' rau"m of h""u... r l,,..

lhtmin.mp.-bU(dlevb.ttt"lvn.oc1fil pn~ .....
1I<>I\TW'f. m.. ocOlf...~,..ol .....h ~lNJt>f""" ..

~rwunI ..... 00....no! omp/ym.. iI"., IlUpK

d..nr:cdJancn. b<M"",," du.ruOt: ... <ht..........1>l

df«t\. ~..J~ OI" d>a on f1on

di.dwgc- !Of........... prucn:W>J .... likly tt'

boo ......,w.ort.Ih..y"""'.,..n.u>dCVl:""."'.."nl
CM:T2IJO)"O'an " ...... 001 bt.uJlici<,m lO il!tN:,ag
W maw'l,IUt... "f.t1"""" ...;l h . rn: w ...nc.. ill.....­
val 01 100 Y"'''. M...,· hIgh """lU' lfud.. '''' UI.oI
~naluvr. u:illIongn-=..rrrno:.. inlC'TY"' . h
IITtf""'U"l lh.{n~,n'''Of(''I-"",,,,"ffi'''''lIl

nm.. drpth in th....- lhinkiOjt - orM'"I I"" ", .I1V
ANmono in ...·hicb f_ nll~ ......u ,,1,

OI;lmttmc'l1 be ofimrn bnx-fll. II "U l1O{
onlych.nll:.. you• •m,uJcow ·,J,.,,'!C'n·.hu1II.."
MI.... inf... '" ""}. ;d'.. "'f'" at n,v iftMl",mu l
IIUmpu"'ri"n{h.ryoll,,,-,, coll.Ldt-r,n~

11k-on....~ttpli"n ", lhi. k"'Il -I....'" P"'"'!""" -
liv.. on puul iv.. di.. " ..n .rL ",h .." p.. k
"' ..~ ch.. K..dwi tl'p' c'inll·"Lli,·.1
",.lu •• l h ,u~ ....lin.'f""j.ny c..ntlf.in ..d . ....
,ju . rcp"-""Cnnlh.. l»lw;uf'i\o( .fLWIl.... tub iM

... d ,n ich .....""'"l'''' .If'«'"'''''''I bttJ
d.lu io l>O~~. lklo in " c.......
......... Iunnk In popubrtd bty

ocu "'J'f"'-C'.-ted bna....,.w.p;an ce'
.hr ' ll""njl ...tu ..I ..............u ..........

Thu,j,.mg ~l ptoo.-..-. .. C'llici b«......
n.... pm ..n.o ln... fVC'nIInn m.or be "' 0'" d flf'C1;' '''
.h.>na rno u....dtnU>ralion Olp ..' lC<lion ...·. ;\·irin
...1.. d"'indlvi<!""' ..lnnc m. oi lUlu....IUi.nli .y.
Ill . umibr V<'i".ullri l you lu .....t...rncd",nuch
.. i- ...,. ilabk nn th.. ...-oopIC'INO .. you'prt.......I<'Il

....~h .....I\ IkJwIy.

Becautiousin changing management
regimes
M. nypmt.......d h.>".. bc"U IlU" .It",I",.hc
...",, ' w.~· I,,, "..cad , up It>IluU..nI1JJ.V"u I" """"
lh. t 11,.· 'I"'ci.... f um ."..1 "c'''Y''~m. "f d,.
. .....",.. h.V<" 'W"l\~ lh" I..... l1ll·", . ynudo.' '''''

""""'--
u.... n, k",,,,,' Ih" p..".·lIIi.l im?"<" of.-l,...cJ
IlWl _ "'!tlllln. If yo " ....'P"'..I th.I ,h..

• w l "WUK"""""'I " " jl in ln arc Ir adlllfl ' '' '
pn.>jl;fC'W\'C" ..... rot II " in,pt" l>n1 "........ Uf
ynurprucC'Ct<"d prrin "",.h b."'tn:I
ch.t.nt:C ,n • !"""'"' of ><bpo, nun.Rctnt:n' .

.. {h... lhmi"'I""'''lC· h.."It'' '' n<bt '~'\I'''''

_<1Iht ' ... ynum'¢" .."J up ...' th.nu u ...
,J,~ Lk.. th, ,n '....... ..nd c~,<1,,, II..l1i ....

indu.,l'dby ..... Ii \tJpp~.."n pt'b.: cc..I
...·"h Snook,' dK Iku 'n •...,~.Oic thrtc
nuy br dy .......&.l~ch....lI:'''
tn ll-KW.oI th..lTnf...... .... _m...· """
......,..J..~, lief........ itnpkmnt<>DOll h ..
pn-wn1Ull1""dumping of rulrhiob in liD boIn

Observe the 'canaries '
("",".ft' 11K"'"J "" ""urn o( lQ.UI)' J'R"IC"t<'d
. .... . In north..m Tha'b"d .n d m.ony ..mn­
rUc" ...>Ion.... of ..... UtrpOUl th.. J.I)' cl"'l: I"Il
...m..irM"h·n....·r"'fll ...~ ......-. ..., th
thr dour oi ti l<'... ..,. . duwU ll!:<IlfJop hum 1M
.. . . undln.nlh.n- ".ID can...... ofm.........
... ......tby~tD'nd.c tIU<dMogntD.h<o
I,.......r .au lO(JI" n~ 1<"ouch ' can>nC"' ..

nflC...... b« nu~cw affi"JIO -
,,,,",,,)..h,nK-.nd ...arfydl...-~ d ......
P""f'<'<" of • ch..~p 01 Tho:' prot.-.:tC'd .
.... U .dv i....! ", l c 01" c,"uJk
...."'l'I ,n.luLlbeu....d roindo c inu ni....'1I.
~rrom..I .... pmUnl v..h.ncf lho-lIprotn: tn1

C....... aprn~ .p>OdeJl.ll nrlC'.n......

~C<>flUin • .....x lC'tyof n; du •

nuy ",d..Jc u" p<>' u p.oUC'<>C'fI "" nuJ
archi\'C'o il1 •...,'..m"" ,IIl<'fI«,KcumuUr." '"
oIl ~l hu..n • .lR:~""It'tl"-..I.oiot.u..nr " ....
..... I...nh<1n.. ...... m''' .....k,unu .-lltydmlt -;,..:>I
...1..1 Llll..rod llll,ltlc ,·I,..."e oo ,,,\"-1, ,,
COlllP"'''' 1lIn''l> . d' pl..d 10 "~ ''''''' '' e m .. ,uh le
ItJW_n 1Q' env,ronrl1ml "f pnnun..'" <!.o,l "•.,•

)11"" · u ' lu .Mnl"""..di"
......"\t""~n1 .. flh .. p""'Il1.1• ...".iOv'I)· "f".m,..1
n ... nllr", p '<lQ (. phenomennn Ih>! h.o.Il'..,.... Uy
bee" ."n,h,LnrJby.!IC', uhk ,·ouwn'n.""n
.., I ..... . ,,, .. hu,, "'"'.. ). M....c·,, t.. .

jl " I lt111th.. I" -. i,l ...I" .. "'""lwn "'''l
. Jl,,,,.d... ",h ,·.h" " fUl "..I" .-l, \hc\J,.. i.

il"p"n. " ,,,, .l ,, , hrp,,,, ,,, I,..1
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Ml8blI licllD!:l<JIla ~arJd ,esewche!s.

PredoltlJ' scalS C¥1be~b'rapd~oI l'\alM!f:u:la lX»Ulall()(lS.~hM

lw1dl!lillNf&3l.tromsu;llPllalSIrlI dep:islle(l~bITl1ood_.AtIer~

(:(lIle<:1ItlQ lhI$QI\..-trl:cta'lCed(:(Wlf'dng ad$fSlSl!su;II.,hyQ!Mij,d~ be~

iIfldif\li'jSl(llDttuirlllld~c:ar>lerrt Scats tromrtlllnol:atlimIls tl'lerrl!mes ;n~

1~t);lgra;tiCs

~ b1rJSteouvr'* tull.Te8thef. ftrao>dot.. !f.,..."l:;llItherlllllillSlIIaI~arenal

BlIe !(ltiQ8Sl.(}MpRts.I(I'~.to1Iii1a_ll"1olStl'llllltr\fllVl\lllXlnesifliltallfied

~.lICmlca....._Jhey~prowl8d.alllblecro1enwaryinltls1oralteaJtlsl1

smal"'ammiII~i:nsllSlldilSP'tll' !'l'rnebms

,/Ino'naI...--,.sinheat!l¥lllI\l1Mi~,lu't<M$.'.esIn;]rdo1ws.n:isirJns"'lM1tIiIl

l1IIrl. QI!!lI,tIQm. tUw""oll$ on ll'8ll. nl llller an;l~kl trees and snnJDs fmm""""

'eedrQ"ell.,.II\aIilcli:lElhl prlSElfDlr/'amI.

WllJJ<~~, ~'IJl "ter~ DClIi, l<1'l1rapsnl tMlil lraps are meII'IOdS eseotorCdIoctI"ll..-
ldiI1y $lllQllll lrll llll\' lII:Ilved..mg Irll nil1C- ThB lIaIIl1 l portatMlg~ " re'led lhe tllllfll

cokuol .......· eyes. "" a:DJr.~ anl $lle woll hell in illentll\'lnil SPeCieS

""<ln1 iI'lrnaIStIM 00llrw;l"" calli, ltrIII~ Itl800I re rewded iIl'I(I plll~a backlI:!oug/l1
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This~ls usualt" lU"CII!\"tak(I> tora smalI 8llll m:l ll/l'1fl;l " mddle dlhellay.fw:Ion<:I

halil3lllb tt_ spltiis lU<dlr. inIlo::1<S, ll lt:ai'lmer. Il llolttlosinl llOon!i.e Slll¥Cl'old

" JIirUllis lletlQ(h otpleillCppa (atniloo-n min dlwroeler tar srr8l~lhal haS a l;lall

_le\jilt Otle eJldinl IliJ<tllt- SI(lIl(liltlC "ltap(l ontlle SlOll olmeptprl ,Whe~!eednq ,!hIsmai

mamtnal lNoe$ SO:IIllIMo1 on "~ wllich lS~~tldelerminlt'llt 1llldes

Cd\apsbIe~ tra~ fIk1lhpSj. l\kflCilllltUL'olir$llllt'fneR$toeu:q . b/It

tJeSSUepedlfll$Vi"ll_-tblr :rap. a<eactll'l"m)l1kU ol 3Cl.'rltlStSl.ftIIrIaktlg IVlil

in'ttrlICIrIII$, IjPICllI~,~are~""l!I1iOOr~~lId,rJetghed,~i.'darl(Jreleaood ()(l

s!e.LY~ t.ttrJlJS !Cagetr3llll .. .-ltrll'll~lollarll'l'~

IWptdS .....a1 filane1Gd"flOOOf9'!\WlllO km a lllrrer lotrMsllrllgereralyp-..ton

bat~ PIlhS· TheJ ln~lCI mnnVe hlrl3lltllClUT:n:rn\lat!illOll"signalS .m tl

m rwnile "" lITI(la(:I mt!le bils.~a<eC()(l'morI\'LJSe(\fo'ttlIt~ablras

~~l'e iWolIl'itllt b~fl1on'nIbon;tlool ",lttrll ,a.d.frog andm....

Rl!IT'lIIIl$fll!Cles N...eclstlnQllll1l1g t:3.lsarr.ooJ'1dl; from...tlcli!tleyClm be Kl6!'t,fttld Slar'tlard

/aur1a '"o'8!1loryformshM baar1 l1fQi.Jcadb'/ manvar~laOOnsIo !ldltalllll'll rtKXrol"'oI.....,-

,,,* 1lil fauna InI'entOfTSOme \leld lUn llYhcll n"' UHd

Managing waler

§~jEI~~l;~JI~i:~~~1..~~~~:

~~~£~~
'l "" 'k ,, <lpC,tl" ,h. l t:<-,.th"' ''' Il.·u ,,,, },,U l1<r,t
In Ih " "" o( pu m ' peei....",..l "'"It,,,",,,,,,
1'<"""''''''' l'h mn I'" i"" <>n h,· , ~ n em.'. " !lJ ~
ri ' an..l dfe rt ivc. Phm "- mo""" ' " 'll i" c." ", "
r ibk , t>ut .. ",,' .. J1Ili..uh th. " " ,n,," ,J, Ju...<0

~: ::::;:'~ ~~;:~:~I~.::~,~~,~.~;:":~I:, .~:::-: ':~.
,il>l• . •nJ'mnc.·"' ily di, tr<... 'u llt" lI,..."ni,N I, .

,iyouhrtw.lln! ". iw trJl'l' illl( l' r'>t:tu"ne l;II

• r. rc w n ,·hn t.. "·t....,, Y'''' " "'''''''11''. "J'. I<,
1tt'1 ' ".pprox ll'U.''' ,de. o{<hc rn:m!i" 'Iln,
lIomt..enhy"'"""'nll .... t'o. di~II~"' .. ,"h ,,,ll'
in p...rnu l1...n\ pl" tI Ol lw """",, I"'" '1'..1,1.- t kt )

N'"\"rl h " k~ ""lind J...;gn " "~' '''~lnr fo•
rnnnitnfl ng.K>c",,,,,lty,,ur ,,,,,enti li,,co,:t.c t,

T hi. rTU}' b<-J"n'cu l.>r1y ;n'p. >runt ,n r.·t n" "I
fil1mg lh......mpJilllll""'''''oJ ' o u.... l'h .·" ,,'''"''''n
- >;UllpllllguJl,k.,.t.:Ikrt1'I . "on",.~nt tin'" t" ' l.> ,,'
....,·h ~ku1Jymi.. th...I:<-}·C\"n" )"u,,1("' ,...,cd
'uuk-n"iy. ",d, " pu""", ofw.t<"T <",,,'wmi".lnOl'
.d.t~d .o ,.",i.I1 ."..l .""oIT.......,,,

It " paTu. ul••ly ,mp" n "" 10 " " "' '' '' ' ,b,
""I'~Cl " f YO' '' ' OI'.-n im,' ''''' '1'>t1on in n t",..1
sy.t. "". ",.-h .... <l""" ",b'ed to lIlf, ......u ·", .c
J.-v..~ 'rn><'m. T h...". n""1 be ..."",,,,i,,,,,,,\ ,,,
"·p""J."' ll'PPlUpri.olcly .n.JllOp,dlj'II tlm\ ' i,
,,",',.k ilt Ju,", ""t.,J~ th,· pU:lnl rt .·", 'r ' III
rn. n.oll"'", ..mpb",

\\ '••cr l< .lirnJ."".nul " "' fi"''''=''' '' ll
nJl," ..1 '~lVironm...mll I'nx "' n",,·, ~ -,,,,...
' e" " ' ndpc"p),·in rwto,.., l .. o•• , M.1l,"j; ""m
,w,·,J,t o !-c h. «'<iu".uun.k,,""dillll nf nm,..1

tl .. i"'"ll".!..t<""" • •ndu,JllI~ llrnuuJ"·J'''. .. ...."" ..
, M,.. .u ..l b k...., The- fUnd, u1<'I1lol p" uC'plc "f

Undertake efficient inventories and
monitoring
A I.:no"'bi" oj d..~ d," " buI10'" oj th~ kry ~n'1_

ronll,"''' u.[ -t. of .ny pm"..."'........., i••
f" ntLm.." u.I n;q"i,~m~nl fnr ",T<"Cfive m.uuw:­
Ill~nt. h .. u i<>rn:4i,' Ih. 1 ,u"1i im·..."''''i..... h"" ld
he ... obj"a,,,,,, as p"' .ib),·, H'Xlllh,od h.,. 1",Ii,·y
(" 'h id,·., ti"m - ''' \Tn:" r;", .ho uld "u' b~

d,,,oncd bj.' ,,,( ond llu(Yo.<nll polnk . l llll..."Ii,,,,,
rhc dcW'l"plll"'''t ()( roh<), .''J pD':U(~ ''''''''"T<'1

to fUrth cr the I'n>foXlion. '" J,.'<rrl k,i<>Il. o f , h ~

inVt·Illo , i" d a.....",j,,,I.IIJb..., J i, ti,KI .ll1J ,p. u t...
p" ". R~ll..'m lizan"" (b,o....od u" th ~ id thn
. n' Il1hl.'ll...of dilr~m<l.I'<'.'a"bc<u tikicn<lv

" D1li bj.· ..." uugl. ...u"Ull<on, haru....ri<tin .. ,;,

ont w illh Ih... f••·.o .. Ih' l .1I"", d""n"t i" ,,
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()lIter1Ilining pandapopulations using global positioning systems (GPS)ami
geographic Inlormation SyStems (GIS), China
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...·.lc of .igmlic:mce . "d wn.. Ihc .....nllof
lhc ' Ilea. ""'lui f'<"'1inI m.. pbcnum=a
u"""-i lllinimiang laUn 'n t limc_
'lOIUntloim.,""'.>!thrll:t·unI~ lh "
..; u... . M'lin.ioo oi k.......J..dgrand upcrlCllCe
dn-t-.N &urn. ...-.Jr THl(lC' of~.. l;-'in.-N.hllf,.
bul by rIO mnn< hmtlcd It, ..."iml_ and rh.a
c..,;nKant:.. b<-ukn ora.D a'f'CCG ol<h"natUll1l
"IlJUlicance or a r Jaoo, '''dueling 'u f'OI"h1"
culrunI1'l<"t"~tte ';~l1lical)(". e.- o-hctllal:'" II '
t....~ •• bemtt"'OI"lhc.......,"'i"Il/i" 'h ......

I rnm'h<-(l<Tlp"'ct'.... ofmlnfNCVJ.I""" (.....
CNpI... .Jj. phy-u• .>Ii"M\I.... do nOC ""'IU''''
human "f1"'O".>I 01 <nUl'"v "'... ... .,.. ...mJ
pa1oimc,cosmo..but""'f'lrdc>C'f~""f'CU

inm..""",,,rij:ht.
l' mt C'Clwn •.r gn .. hc>-,..~ i. 'mputt.uu In

ordct 'o~tdnatut.dpn..,..... VJ.I........
t~on"Ktbc",....-.J..pmdn>c"ni.lllthlnp

."d 'M ,mf'O",biJ" .. of xh.....,"ll. othtT
cortocn'>n"n """.<>1,...... "nl .... hvdrol''l:Kll,
l"'''''' ''rp h', . nd lirr", ,,pport '~'loIe",. ~...
.........."cd

.) l' hy";u l ic~l""" •..ell ... W>.H... ,.... h_

myri............""tnI•.oI ..... 10 bu" un kind ..
nb:le<u of'J';ntuA.~'""'t'<m.. n
..-i...."f"'. eJ ..cation.al. C'1:0rt0ItUC m .........
.il1ruf,nn.·~ 10 hU">ankiOO. in,'lud",I' It"
I'tuYi"o"ofrnvtron"...ntal .V>«"' .."..,.",....
."" h"",k an .....and .. alC'f

In .........nil~t.atl<' ..g'''flQnCe.lh.,...,,a
n«<! 10 11"«:'I!,,,r..

...1.,.tIw "~.''''1I6Urll;
to wboat II ,liano;
tM..- . ... ·.r' t'"r..,'''''''..;
.. it",n.,r th.a. "gu li"·.n, ,, •• li kd~' to I>t:
tcn'1J'OO'aryor pnm.ol"",t; ." d
thc ~of m., wiQ,nurion """ ",

....p..m ... "ron whi ch ,II.. n<tl".u.. " "
foundrd

I . . ........ ttal w.a d.... dt~"n..un,..,.!
brt-..-nthc ..wc.fOr ....... ha~htT>Uo:<" -.
;" U ) ...>dm:J in,~mJ'bc LaI u....
rowtneh II ,,'""' , .... pul .Trll.. "'""..,. a pot CIl_
ti..t I"., ot', pan ocu1arl) ....... ic ,h' l
c"""........ CftJeat""orumaI"""""""'bul fl<>ttJ
abt:ooo:-. the at.. ... h.. ...... '" Its ....n ntht
F:nl"", 1o ""'ogtUU and act "pon Ih,.Jr<nll,-,,,'n
c.... cm<k tilt. iundo"...nW ~..... . u........t'< ,,f ,h..
con _lT« llUlU!t"". p<>l<tician or "'"'r"lorcr
...ho l IO'd1'_ m.ll a .....-.n: Jrrp "' ...... ~
park J'PI'OPr...trboo...... tbr .......... llpo1 nM1...
of the l< on.. "r ,ts '.........,......n"n .,.l" ~

lilt>nl:"' n ""."d,.. '·nntn '.. ...,.tn<"nla" 'n..-._
...~, b ....,..... prot....-tiwm.....,...... ..
rcqutrrd;~"'ithacc:I'TIior....,.,.....,..
nalto1ln.... "'l"'""'.. ' ..... Y:II.....

Ge~og ical sites
.6u...~si1C< n~ .....luJ.c ....... ".,...
oip.orucular roo.k typet..oitn ...nn.- k-.h. O«U' .
.."f"O"Irn Ih~t ""'C'...J the m,u ... of ",b"' rl ....
«ru uln."d .v.. tctyofOlh..r phr" .." ..." •.
"Tn "' ...· Ih..tpn""Jct .... url,n(orbn, ..,... ...
pic raor..,\>b. phenomena pmvl<k im l"'''' t
rd c..........p'...... h"h ", ...lcn"" """od . -
wh,tt c. " t....c""'f'.I~ in nnk , to arlvo".c
~"lllc.>lktlt....·I~tlllC.>l·bma<k-tlC)t""" :»J, h
.. ,... ,~n br J.o.,>( dun"f{ lOrtle ,,"""' "UOfI ", ,..
...... wch .. ~C11.....k tn ~!:Ir h

rw. l>, An JJ....IUJ'~ ll"...m,..y ur 1l"",!ut:,...>1 ........
.nd I It .. " ,...,.. ,WlOIlof pn>p<><cd JcwIo'S,mc'n!
......"" .aprroJ'f.-~ ..dcv... t*- Tb..n cf
..".. onn '" ,-a......,.t.... proNcm.C~"
" , .... J ... vIIlnrubltlO ..n..:t"pll k><»r<' 0pl..
....,,,, ',,'llf<m ikr,.. ~ lhriving colk.:I"n· nu rk'"
Sud "" ..nbc~.. uIarly "1I1~ ...hc, .. ""
" !""' i. ('f<'C'lI ..... -it:e lUpn.., ,kadvi<e ....
p" ..~,'''lIl.'''' ...·herr lhe ...ubb.Iu " nfrrn«<-
tl,"" "'a,·' ure. ""nf"" " bk f".. r ·tl.,.l " .. ",h ...
" ' lV'n'''Ill~''''\ t'<."',.. . Th......",.n' be n<>th il' ll t"
('I'CWI th",brn"~·.n ·C\·"· tou"'"',-n.... p' ''''
1at C1 U..""¥~I&> ..~"Ut'<'d
,<'I "' .. ,lh.(I:..."'l'nithcilC\lually p"·
......., 1 t'''''kh . Fo, "um"k E,ila<a ~.Ilth
A,... r:oIi ••>ll lh.ltmuJ",. mf..:wu.. nf thc
~.. chat.one .. rn.adoc tmJ-W1I

---
landtonns
Fut .......... mda-..l TC"pCCtb- tbc
n~l.. r.1 "",rnnmcll' . tent. ( ". • OpltU" .>I
,0",,..,Ii,," ,nrart;clllar phl"" -...J(utUln ,So,,,,,
of tbc carb.... fun n.d """"..... -" CfC".l<'dI&>wi<-­
.......1 p!ry.KaI oo.:c......, Im('ln..d ~. 1M
juxupouoon <rllatl<tio."n...~tr~ uf
Ih.. bioIoJ><.I....lu... ,h," ha' ... lcnJcd t<> J. >tl"... ,,,
'helan~'.r (m"""·J'K..'''una.g'" .. nt lJ\l'Ct
tr"cn. dccadc;.. H........., 'M Ii...........-rva"""'.rl.nd
in ",bat .. ..- IJa..tr:.:attond P.. k '" uudaw..
m orJcr '" prot ..., ...nan b"""ton<' ('2'VC rt>ar
" ",u;" , d . "~rm'l'nnll

( ;"""no 'rhnl"f1v .. J.· /i.....Jby lhc ""'tou.. "f
u... Land;...tv ....ii.e..t(ha0p' In """" CUllWUn.lII.
...-ha&<-wr"ak.byJdin''''''"TrJ'"'C'l..~ ...
,he nml raJ ~........pbok'ltf- TI le q""""'" ~
•• ,.... ;,. whc lhc ' ,h~ lo"J fo.'" 1'1.iw"t i"n. ' lId
thc""tcnlofthcd.. n,.~.Afc.,u... ma.icof."bJ
rr-..k io ....... rnhu<t dw\ ...... tixmcdni,,"'.,....
~6n.wd<mccn. ...,k .. aunJdu..... thar
ltU)" bI<.......,...,. i( Jc -....l"""alcd FiR"-llldo"cd
'r~l h"g (a. killg) n...,. t'<lll ' ''' '' ....... Il<-Il"11 f,,~,",C'"
w,b ... ,wf".. ..>lUll''' ' .. ..Jrtut'< (LJft'<n) 0"
Wnnt<>nc'.:ood " ,..u C... J>t.:oIou,~hnn<
,n uN U ..... due IU .. r1J<-M· II~round .. tM
' I"" .n"''''' h...... <cml,nn. Uy ....u;).ht."'" ,,"h
ch.nl(C1'n.urp......u.....',..UlJ'Ct.,ut'<i",hc
outs<dcntvoronrnrl\!

Cavemanagement
I" .oJd,,,u,, \0 d , .. 1Il'l""utKe of k...... "".... ..
Iandkx-m. u' .hnt "'....... t¥hl. the, ' of,... aI>u
•..",..;n ~ wwnI ,,"'..... ",l.tc-d I<) ....,.,..~
........nIor:r. ~·~· o. dim.I(>lut:r.Tbey ,...,.
be w=b........ ofp.u-....'v.....lIIIcnul,nfornu ­
ti"". h(>"'llltt "c,"'~...,,"" ill whICh "'}O:,ln" n" ....
ptr,-.iol<,lt""""· •.upttd to ~ htC n(c",.."''' d".k ­
...... .mJ bnl.itcd nlltrM't1l "'P"" n ... lnlt '" ""k
..... numt>cn that meIt_ "i ....'tTl • "'", inJMJu-
al.may .... ,ulfu: mu'cau... !l<'n..lIcdnfi"f ........,
"xt, ,,(1;"'" C~ U1-I1' cunu'" 1><"'...."f exuner
...,....1<..'--:1 r-<lIn> Of d ,.. m c.d KOCopn. auJ
ndtur:al k-pcics h .atC~a1 ......

Kanl .·...... .n rn.anybnudct mral .... a
nU.....Im"rnti"'..' ," n'''n''' ....m.oot on. patt><-
uL.rly",,"'t,,'" p.oWc.C.l ... ",.....,ncnt,......J. 'll
b<- fuuodc,jllG ", u~lIfIoi thc .u-cam



"'~""l*'c:..-,,-,ecbJrIg_d'NUlllrslrCua."

w ............~nla;.-.e ..dllCr'llM.

.... b' .~ NmII gr:vd __

'"..IlIXl'lhl _,_-..~~:Il fllilU:tlld_
1II;l __ ' lhqlD' lIlnQIlIIWIt_~

OIrlr~'mMI3l1lr1l..,~tm"lC....,l'III~_

1M.,~"","""'''''''b'''''''''''''' lIfllII" ll '''''llI-­PllJItdtllaX-dlllqlllllnb~IIl~IlI I8:la "' '''' an-l~

~ad\"~VQus·hS-W'IllIId. """'''~

-'AI1III ... n ...... l!l97).

c.n"Il'O~II"'''''
l.8I .......~ .........to.dI.~Ifl__ .,. _dottrdn il

_pI"IlrWllI ... ........-a
l.8I-...:I......".._d ........,. ~ II~ ..-..o.ru
.... 1Q -.cIl.M; ..~bClfl..lII:l ........,~..,..

-~.-.:I .....~ r:.......,ea- .... 1III:JIOledge

LIllt~ ........,....~~ _

~orfIl~~~ .... lJMfIICf,.,11IllI:fl

b _ Iht "'Cldl al..-
... __te-.aal..-

~..... n,<>d,lled , C..rhn" J.j,,,,,,k· I.....J. Itl-l'\'

ktnJerim"'po<cd"'ljI:<'r>r.>tvi'i ,or .. . nd ..",,,tu_
J.. ede~u"'''f".IfI"rad",acmTt•.tO''lto'. , .,
..·,...."....· "'· .n ;'.......

Tbr "W'..!!rmc", ""PO"'" m"o, du oi
n"'n~"'1: fl"'1:l'>fi"'UJ ' ;><Tn, m"' ,e"' ..
"mi lhe Ill.lru!(t'n th........ IY<-&· Tbo,......".i . ,,{ }\' ar,

ofhi.lorrh..n.., co.nmunlyblllpr<>C 1:C'dtn , .......

d,rou¢trh" cu"wtgar,.j lt"i" lt ol Kr Id '~
,.,... andfall uf dllfcrrnr bunun OlInl Il>porel
nal ",m~J to nou, ,,,, I f~ r.alCf/'\ ot,
21.1"':"11111'1'...i=f:,fac..J<l'lll' tW ,ft.af.....,. br .aUt...
UI'«>mpoorwXlu n . rc.. dccaJn .. ·. tr.mt\ lUIcrl}

...-rupulour. rnJu.oQOIl.. ~clunt. ¥t
gIottn In off-u-acl W'COOt1< offOUml: '"

lTJ'<".a<:cdJy "'''' ''ng ......,,'"' ""In til> "

imp.acu....U~ I""r ""... Itl.....,..
Soijs

Ilio .apptopru~dut~ of drilf.-rna ""'l

"'1"1" mil c.alC"1UI (!Oil J"'l'pmp dr.al_ I)l'k'"
li.>unJi:ltCC"TUUICuJ'olttIJlbKa)condl'ion.) ...
lC'....., I""JU'.-tlW'~law'P"'" ,
"lnnn..of~.But__ .aho ......oti.aI

lOd>cfuD.-o."'''flof_~~, n
pmt....-t<"d _ .... hom pQq' c............. 10 !.lit

~,ft.afp27Cuponthnnandlhrla'"
'.a'tr "}'IIInmrfu,lh3yl..-dtIooIwrJtmrnrhr .....l
bcnnth rhcm by~ , ..... h. t...rom.. ao::>dfli,.,J
-...luIc pm-~lhrot.ghood.

Sodo nur br d..tnajtcd bydlft'C"tl1hp-><.1>.MICil

• quurrmll or inIi-rumrn- """'d<'J'I'l'Itnl.They
mJy I>«""",...t;en 1<> IItuulU r.aI "'-><Ion 1C\~1

"tg 6und"'utb.l""rlO~""" h.:af aJk",o..~
f\lnnirtg ......... <>r .. ' nd IO trn .......nilf\ll ,k .....

S<>tIsnl.l~ bI'mmp... ln1.>tlhl'i'rroft1... "'''.T1C.1
due fO,....p.. '"jCCof "' . r r '''pr.. rr,"'hid .....",,1l
l.. nj(-J.a"Itl Il , 1.l ,"~ 1l" r.," e"J.a,ly ev,J " ", '"
pcrm.uinot cnv", mnICIll\ " 'hrh In lfM·...n" ,, «/

nnrhc ... ...'n· J1Y lh. " ....r IlI'f'<"ru M"' bn' i; u'"
durmll lllm'n ... . !><>i1.huybcr<>IJII...d<>r(UlIl. " ,_
;nar.~1 due In ,It..., . al'pJ..-.lli""nf .-1" '", ,, . 100'
~tlI l<>'rhlT l( f.U<>u, nf mdllttfl.ol pnllu..,,, • • ,

'"hid < eml i"n., s.."i Ul"n,,", .'" "'L ... lu ....
d''' 'ng ti ,ld ''n hc n·." ''' ro wnh thr l,,,-:hl,
"'tld i!>k ,,-,h (unin" dial "' nt.i ". . l l<n, e.
nu nal:olll. m nflh .....· pr..... un" " r.m<L.lIIcllu l.n I

""' Y ""Ju,,,, "'I'ul>"""UfKIl\·'r;..,..,Ir;l, ..Il...., 'u
"' Iill'.'" Ilruund ,·, ,,...t . 1..1 n "".llId;"U ,••

·".I....,...J(l' t"" u,(hrnrn t'lrl...' ...,~in b."h
'1.......>C hc ,d n:·..Y'lC'l"..... ,d"'.lIIwIl;nllu...
r.ch. ,'tI" of " 'JIn . ,,,1 ~Jf h.""'.....n ."tf~cr ~nd
•.,b.urt:..:r""",">I1m 'l\ i" ... ,...u".I~("ndlflon

· ·rowbl.. , j·.lJ1lCUJ '.'" n<n" '0 br Wen '"
uuJ""'1l .ny ,·b<1n.': '"mrot of frr>1 ~mm.j.
...,.j'~I<>J'm..nl ',( u'If~",u"u"'bo,h .""""'.nd
bej""'· lln•und.n..- d ' r of ". ll II,,~Jlt,"on
.. 'UI"' lhu" .¢olhrcon u(u on of .oI..t~

.'Id .... r !" "'-. "ld...... pn.t:<un,1Y10 c., n ,o br
........InI . .oImoUlUt m ' h<- ...i ..... " .,·hmrnl..-a!ing
,rolfi rNy<nr'IC'f' rn...l..- r rrf.... bWlO olI.-_

,"" . " ", I..t ... rf."ro'oftn'O"lr lIO'dmtnt,
Ill'O 'M k. 1'1l" JU<'T>,. Cnn, po.rt"!llOikto o.

"' 1IIU'>'iI of " Jt.tn "p..-k n bAr '0 k plKf\""""'"
urcd .. ·...."'~unntfC'f k...... '}_..... IOn,..

dnr''''nll <>f~aJ ft... ,.,... and ..... .,11\IW' .,....,

COD(q>r.-h., ~e jl'frn.arbrol
bnk ................. ft.M'U _ h brc.ookcn~1n

do norlVO"'" hd rrianwi)'.apodtyltk"ll:"fr
....... buru>osndfonn.-.~'IP'~rarhnllut,
hutrwlrrmck tkbo.ltfOW>d.th<-t..~.l..-.
nc'C'd ru. ..,d__ ..dl-cnn....JJUiJrr.

to " 1nUU~ d..rn.w tor m..,.,....,.....<"d
"'''Ion. R<>Vt~ .......~ 10 ~ dr d

through~ .. r·.ondrrornorrd ... amr.....
of 'nw:~'ll« ~. h ""G ofvN 'on do nell

bn-.u-. oulacm....~ dt<ilpt.uon <Ny

rnulrfronIP"'J'lo'~tuu.-hutc~
.......a..... d,n anJ t>ody oW u n b«""'t>r .... Ir<!
t...ne-am lhr I'I(.~ a.,.n of c1carCikllr ,har lOtn".
iuuMUu(fUn' faohulU'l': ""'"'" .a no ut .......

ptoe",-,-,",ldrrpound <houJdl..- ", ru..w ,o
·nn..·...,..~ "'llhnlUUrnJm 'lllp.an..... "It1
nu lC'TUl Ift.af ..-.o ............ prohk ' .... <u,h .
CnrfU1JOT o. l.-.xi, r ll'M>lT f'''m "'InC" ' l"M'f.1
fu-n,.... . <lfl hc uIINfllniliwod rnourt" rpn.. -ido:-d

br '''''''''If"'nnOm"......1:ur... V""n,. ...fet}' " I
P..... "'l.lr ' .......""n l:t\'<1ldltn " .. w'n.ljl( dl,l1
un be u,lhu n l ll"}1"l1 '<ltno. " tnj" ...d ~'''I.<''
r,""' a ....... - WlfrUtio" ' ·Ut y '".lklWmnw.
melll uf . p.lIm' ,m ~ ""'leher ou y I:flJWIt.d
...J..'''Tly quir kl,...b", OUb'1lt,.. I>mkrn J urmjt .
,,,,,,J., pm.;n. tn.}, I~kc ""lIeuni. III ...I;,rm
In"l'l'fOP,i. ,ehllIItUlltn"Y'·.<I<crhrbuild_\lI,,,r

..t.lI ll..jtlnll.JIl'l,.. .ti"r;"ri'·<!""Jc 'ltrn " ,tdn"
d <lfhlllll . ,,,1 r,,,,,,w., w,lJ ." T IU" ul..,,· .n d 11'\

""",>\,..1\\'llI p". r d ,. Jle"j.,......ndaher.\"Cd,m ....



flf" ,..,'Iu...... fUd . rh K IS pOln"...lIy . ny <k.d
,,, ,,,,n,, ", .um ..t lJl\lOlk , llIet.o.,,, n e'lh. 1l1hc hnle

1;II~r DC.""'dllu " rdh"m." being, O n""" h.
o.k. d ll.. I... ...r lgnL, g,..,..,.,m. ,....wofthcUl11C'
liZ( range llU~ .ko hu'n, H <'1WI'\'Cr. ~g.:t.,,,,,,

Ihll lt;a/J II""'" a unhkely ro bu.n bcou"",of,"
hlgll m<>nou... con_. 5unJl..rly. J..ad orpmc
rruo....Wn«Ol 'obc:rd..lwcll'drr bt1<>rc- IC WiU
IoIIppOt'I lbnw-r. Th... p.Hl: .nd J'I"""''' ..~.,hn
condmo ... . ,..,nll,c. l ,ll dn<'1'Tnlning whcehn.

h... will '""..e .nd".ryM .nyon<' urn... If I,,",
Klil It mnt"u," ",.f""'e. <kW fucl ,,,, rhcllJOUnd
aaJ.olokc-~l<> ho,",*,

G lw nlha.tn.-_.. h UIl(ontrallabk.fu.-J
m".nnn. IS . 1.... u"" Uk. H~

lIl.UUp'nun cn.,..""fIxJInoriJ~plan""'l bur":
' llK. l\Ir n ....~~~dr-ridr~the
bnr .,. '0 ","","I u ....n" "" .n d ...........
unrlm lim i. fO J"'t'W111 I"""" 'l;nition, lhor
unhoptn'n>lnl...JIo J'pJnII I.... onnwl

annoc ho ,.......""IN poowbico ....~
bOn.NnthnofdK-oc~b.-tbbcnl-...ldl­

RlCCntr'ulIn~ IM .......... ..-d nlnN\...

..~6,..,.,hlln.. O<cwU1n11'C:t"" .....olhcr
eondonor..

w......>ppl,CtllllC"-J'Nlcinun;lUd .....lut .
lionn..pl'OI"nllobt-IU(",""",;"'~

~q-onlW ....-u on "'''1J<'mr fi,.., .... .m.-r
COGJino, ... 001 Dfl!y If the _ rnn..........,. arr-

- 1I\ ·1Uch1ya..,~M.Mc'. O">Jd>m'

bu.ud-...duaion lotul1'''ft nuy e....>lC' ""bnwl)
uk ~ lium ,",'h",h I<> ba,.-l-burn••nd m~

P~ 'hfiln;hul....~'l"fi,r .W'r~"""'"

a mc-.n r pL.nll<"tlbu.n.irc......"'f'1'<"'T"-,rlv
'P"<"..JO( h,.., mO'l<t'""'""~condloonL

Some """"'" I1l<>tk1h"l oruJ,n wtd"'.. ...W I hug<'
..,..... ...UUIdMTlOho h........ru_ ..,.ju.."!Jon Inuncd
n.; h,................ 10 Iar. my eWn-ton rhr .,<'ni!"
..zr Of.a.ll unp4nn..--d Ii......

On t<>p '-.{lU i""« 'tU.hry in p"""' n' lIlr......
.p.......lof,h.. """<: ....""cli,..,..b" ....I ;l<·"'h rJ-.
~UCI1t'""."n..,It'~.I... r rnyn'. tr.ll rioll
Iml11h'j(/llj-·fb"",.. N< "<']I<'UII01t I{)k_ /l~tnnu_

bl... ....1/1"1:.0.". 1-0, u~n'J>k. III New Lulu ....
tnrmdUCN tl' '''<' (/ 'Ir...... ~,.....I'J) £Om .. h,p.~
fJ..mm.blc rillr lCb Ii.u ;I< I ••• n.,n~ ,rop Cor

"' '''". n.>1"... Ia",I.......1 '""-",, If Ih~ Ii.... hU..lrJ
P"",,,11lnl ";.. II""" I' 1'1" 1 ~!>I p I}Tu ; ty 1<1w by
hUIIll I1I1. lh~ jC0l'lC .1tl'lW,... llUl Ihe n ,nC' '' ,.>I

'PCc1esdo oQl, Iflh"' ''''gt"ulIon i.!rli u" !>or....d
t1I......mC01UIlI"'.. "".. Ill .. .illy .luJc nlll lbc ll"f'<"
.nd the " ndcr,tl11l:Y""'· om.... I"'V"~ b..,..,. _h
QP,dlv J..c ') , ..ghtl"' , lul nu'....JIyroo ......,t1 ...
....ppon Ii....

hn- tUJ'Pf"'I ion ... dilIic'uIr """ ...... ln nUn.'
par" of r.... wotIrl .n...... It • cur....... 0( 6....1I11h'~
,nil .haf m.I! .. k , snwnllo.. to ch. Il!t". Ir j"

'rnpo...mkr"r.pldly chln ""rhe cul ru.... .,f p,orh...
1..g"';d 6.... bghln't, who,n"Jw lj¢M:filninrhc

k"W'r'<"<fofcOlld.l'.....·litth·IU"f! U'OOlt,
IightllW>Ylirn.OIOCl'.1C'<"tChontc ~..
'"""'tt"- lnteYt:tt ..~>lh.n- c ~ ....,,,

b.- '"'..~ "'nrnncly quKkJ,; .. ,'''''' npdy
bn;<>mc' Umropp,oblcby.>llhu· ..~.'hn-' ....., ln
n""""""'y.>lb..-r c<>ndlt,""' n~1UJ'f'ft"-
-lilnns rhx"<']I<'Uu.r:m ""butllC'drlur
r-ould Ju.., bent bu.nN,. 'hnd., tnCl'<".... "If "",,I
kudl md.th .... rh.-pt;JlnltI.o/........tty of. Nr.....
En,.Tbr """";d_"",,,, of~lU~

tl3lbo:-nI.·~II\"""&...qu""'-'YO( 6",."",
.., U'OCr'I."'..... VI 6K .........'Y.nd fi",tou.cn-...""
rh..-.wry J'ft'bInn "1>1 rbl") ......... dNil"ftJ ( u

r.oold A ......Obd 1lC'p1lW OUIC"",,,_ .. lwn-. et
nuru;.......nn...KCCllIOb..-avyllllduncT,· .. lrcn
¥1U1!f' 6tn. ha benr rh..-cn-.... , uJ lNIft uf
buIJo>"".-<... lurk. nw... ..,.. <kor>ucnw.-.{
lUIUrt:'ln~,IIUJOI'C~""'of"""""" ...
tIOIp,of......Jlnl ondnvco..anJrbt)IIl~K'C11
for "',..>flC pu n" . " 'n"'" ond pMognv. lID pn-v..
oui!yw >Jr.rurW<"'C'O<\'<tt:'na

GM'n tht- .n.......~ .........ludo:-Ih>l. ....,crt
d1.....'t~ ......."d~...-ts.botlofud..tNucnnn

burm..oondfu-c"'~_hklylOho"""'lI _
InproJucti." ".:at~ trl I..........U'-J ~ .

~mt. Howrw-r. u...,..... tr . b'll"" '.."' I....
of narnrlesoftnappnTrur" fi ", "ll'Hln "" I~I"
prul«led . ...... I~.. ,,,,~ l<I l-h...f(l"du .1 .1,....1",.. '"
n "lXti<>n ol ....il"".U"Uf)"...."J'P",·i.... ,
cOI....... ·.lIun .;!'t"'fi, .' '' e••ndtl.... n,''"'' ,,{,nc
It,,~• . . .. WblcI" "'P<'l ..... 11...·__ ,.e..~uc uo",
o~"'.

Why. if fire ~';m........ ~ lI..l'unl in. Jo
- ""'ui"'hurn"' lIof p. r.. o{pnll'·n~J ' I;,'
"".,...,...~ti on pur""",,? M,w of tl>~ '~."",rul

n.rur.I''''I!".ti,," oCrl1<'w .lh h•• l1uto"lv 1>c-r11
' ll' lIt ...d I>y ,utL".l c.u'<' •. •m·h • • hlll'''",;~ h,
.J", 1:»' propk. wb" tu~ l-h......b\, l11fJ",uf cJ

hloric ~l1cr"'''''''''lIL",, <>f lhc lH:l~X ' .... " of

P"""'" ,1"n "l i, , o lk!it>ont, A r.••.-k of rndition. 1

....r" '''~ "''''IJ IJOt b..- .., mlKh of . p'''bkHl ior

" ,lU,.., c_~tion if ....ru.-.l ~ dl
" ,•..-rNmOIl of th..-planct:.Afr... ..u. •Irnt ..uol
,h ...."""in 00 ,h~ pU.nct:..... Ilk..-l~· 10 tu ht:om
J'f"""" bc-fo", hu bcu'll" ".,J.n H.,.....,.."..
f""'C'<lN ."' 'n i"py ,""" lob<- i.l.uu of
1... ,t1ul ...~I n"' ui clIlru.-.l~lt)n

You . ~ nuy b..- <mailer ,hl n ,h... ......­
Jtt"u lnlnl .u.e-ol wdlndu..t /i,..,...nd h bkdy
... bum ... lhOluzr rhona' p"" of aa unbrolnl
...-q>a...... ol,l>IuraI""'lI"U l>On; yot..liro:- ....ill
ncdc<I for C'Cotv>tnnwrvno::>l .anJ lUncllOtUrtg.
. ......."bur.. ....:I"''''' . wiltun "fO'" ..-...n'<'' .''' ,-.....;C\-
...., l'l' ... oCdo-rnlllUlet (""J"'Udu<:""'-" pi.>nr
p.If"'- "h .. v:-c-dr"".,..........tlw C;I<,;Ilutt: Ji>r<'r-
..noi,he >p« in IhK .""ubuu bulla thcuutch....-..

Tht-.~ ""' C"' - prou •.-tcd _ ... .. tM ...:.tId
,h>l ... "C'.--b«n du~ by rt... bl<n:~

.....,.-u..-.:! ..."to the-[u"""' 1JInUOI'< mJ .......
Jnt-Iop""..nr of modn-n md no1-.n.•. [ ...
orpn.....u ~ bath ullted ,..... nrlA 'tI<lII ci
rurno:-",.g:anft.rnl md~c~of rhot

ururalun! boob. 1b:- pennocr of ...--, orpn­
... ' .. m. pmuo.-It>d..."" ....l tht ...........nl~

"'ltoIn"'..'~f""""",<:mborh""'fU;,..,

--..."on< &orn r.lw _~. or p....-endinu-Y1. 6....
l"t'gt m F-o< ..-umpl.... thor~ P"""p...",m

(Porr"'p.' ~) " .. , A........dunI~
lJ ...... d....-b""UJ",...,. oth«p_ of tht­
t .. mp",..., .. wllOf"U! worid. ..... .. ....u.-.Jwl.i1
.. .....aykiU""' by h«- ; bu, lf k1iunhrrnC'd.It ......

Urn • "IUONCOClUlllUlll)' rnnunl 10 W il'9"'"
of .hmn..

AiI '<"na,,{pLanniJ.l\tkll' lUlU,..,cor""T'Ulioo
"u ...~...m ""I"i,.., rk~ . nbj".." " ...... In Ii,..,
""''''b''-''Il101Il d,.'\C obouIJ IaIC 10.-1 prut......·•
,;"", . oo l he lIUl'"'en. "' uf ... " .......... ,..n-
'' It'',fir.ull cnvorun'ncnr.d dr, · lt~.

A..en n n .... rkmn". of ~,vrnlly. hlOd,·
' ·cnll v 0' (ulrunl h....".gc of co n.........lion
"~I"CK.Il.·... ,h. , cuu ld hr """,,,,Iy wmllf'"d.or

,'.·.. ..>}"'d.by I .i"Id"f,,..,,'" "", C""'lll~n,Ii ....., ...
lh" · m. y h,· . rtrl . , ,tI .u, h .. p.>.k, "fr .. I""·\U .

It .ho"IJ " or bC . .. .,11lNIh.ltpml ellvr""IKln
U 11~ J..-J I'lf .n n>lu••1 ph~no,.. e III mOlr
" ,h ... ri ""' ..p,'bl,, n>lnul phcn nm...n.
.u , ~ in J>f'" 'cd ........ bee. ..... Ih..-y I ....

p.....""tcdb!o ' .hc lr lo.:. uono{1uc h •• ,n d.c...p
... ...l Vr;oqrn ) (l[' by lhn"nh..."'n. qL1.lhn~.. (... ,h
,. ......a.nll1Ubk tOl.. ... .1 ....--T). low ttrou n d­

rUdkwkl.
-n.... ..t ...uontomwh" h plOU'c<i.....c l1<>n n

ncedttl 10 m.l1lU1O II..llur.r. ph ...non l ~'" .. e
Il<ncnIl~ mo... ill ,, 'hicb ,he- prob.bditi .... uf
iKmlioa . nd .p J Iuvr t-n "".,.,..-.:1 by
....promJ Ydlid c ·"' .. 01 .....-.1...... 01

ii,., lOrbnd nw '" up 'Wd ufw~.

or. ,kc ...-.:I olli....iDuyo.-;nd~on,
lc.>di.. 'u h,p IUd ucumuLauo n<. In ........
c Ja,w.b.u " by,..uodut:c-d... m...k. >UC h ••
c. ,rIc y fornt "'" more- t1.ul1o.. bk
Ul.ln IMy orh...rwi<c_ld luvcbt=r_ InOlhc,

,-., ............. UKrO<i.ocoN pW:n IJU'f "" mo....
a..nm.tok.and """"'Jf">I...~ dun rh...
~~ .......

""," ",""", ..._C"' -.n< do llOl~ilv

lunlO ~ thor..-.uhlr4.......1 of . k>to.. IUd rnnc
....,..ndllJ ~n. t.. m..-...,..rnpI.... ~ ....._ •
tnlIlCIIOlaoabnJ .... lIl""".,..dofrhc ~rhr

....-alnlnnk. ..-dhcfbrrid..-.lf'f'lio:>OorI ... u....
~pLull "ouIdprtW>Ok~ . Ofcou...,.

...-ach oidon..-aIU'<~h.tht-u_ ""haur..h..

wIrao:h...N roho ..... -.l ICIcna. IUd KllII."<"'" 10
bo~rboIy""'flOIlnc<ldtobc ...idc.n...,·
u.o Jo llOl nttd ,u b..-~ or ~Ihcrnn<....;d

of ..n M"""' ''' ht:1.....w.a-Ca.or iD 01"'"
WJiCOlI"I'. ~<Jf'tionIO C"'.." . .....·
furl ""'" lC, auny _4.~"n .....- burnrnr: e~n
dm..... le hittblYdanunahk ........~ lium
rh...plUlld J.M,r iD n_.aoa,fornu mJ -.d­

u.>do.~>drq"'frJll"l«UOn C... hw lr

l'bnn<'dburning ..... rh..·pu'F""" "C"'."'r.. " ­
IIljI eWI11L:1lfJ uI..,...."'" ' '''I u'' '' an lInJ<oT.;r~.-.J1f'll

,-.{rhc ft... ""J'O'bC'1 0t ,h....... de... ....u.. lnpunnl1'l1

"""" """ ..tburn.. u thould""'u....-lcr<toc>drh..
plan" ed bum. , '" unlik ..I~' I" duni"'I.-

w'plm nal bur ph " n"J Ii...............mcn".,J,
1I'b..-I"..""n lO.on'.Jnj...... " umbn ''' ''!p''
" f llnpl, "n ni 61"' , It i, vrry diffieulr Co."I.nn~·d
b",n.ru.",,,,l.',· ocmc li,,,rc-Ilin,..... . u,,h •• rh...
ti.... Ih", If''n..m~ C~liCu'n i.n n..dwo"d (..,...,w.....
.....,....... ) Ii.......... b.-"...... th... "u ....uity of lhc
pl.nuni 6 woulJ h""" '" be ... ,·h thn .....-.p~

."Jd.ll1.gc"',ould ...." ... lbI."l(U.lIwtccd.V,.."h.....

Iu I~."" ...."""~... li"n bun"" 111 . u, h " ,... un", 10



...-
~ h.olc.. l"bnnnllirn ,n k15do.~ ...~

l<'ftd1Ob<, ..... mln""Y .nJpac~.althou¢a••
J"'ltC1tingof'lt"II""'nnb.-uIC'dCQ(tt~r.:10", 1
hut'J'Ol.. if IrJ .M.omJ:t' ' .!>n lrn d lo .t.,.,.". "' l

..d ..m..." ," l>oun.Lri< ld,....lty.rh .....· " .uuld
bt "' '''!Ill y h"rn~,t :lTr .. of lh. "!n.. ""1l<'Ulion
~'pc". IlIn m, ~nd nd,~r bo.lIl,..... or th e

bounJ:.,,'Y oflh~ bu.rnnl ~·ullOfl ~ ,..."h

00:00" ILmrwbJ" 'Tj!CUl>On"l""'-
[f.~vqlJ'Urionfyf'C" """""ro~

·pI..anncod bu rtl"d· ... ......... lOm.olllU'n a f~rrd

'1.....,'"...- C<>mnlOl~ II .. ""f""Un' Ih.cIJOl.-l
II", ~"'1.lId:J00CI ~ ...... ""lo po.,tio:ulM prol<'«C'd
. n>a ", burn..JIl on U b dw: naru .., oJl""'I'-1in­
\T gt'Ullntl ,., ce........... j , k""""n 10 boo ~trn:tl-.J by
,h.. p. n i..-ul... dmUll<: HmJlUun. tl"", r"",, il ~tkr

"I) · lift'• •• ,..<:11., d,~ dN~n<~ 0111,.. burna:l . ....
frorntourr~'>f"'·,nd-dtl~.""ilt'l.._""...t..·f
tpnc i... .\ bnr pam,,_ IUnlt; . ........ncbr ......lId
..... Irbrxn~... do:prndt n' upun p..tncw., """( n­
.."""~ . It....fu".l·....... 011~ ..... prnnll
'n ~ ftWTVr. thcTc- ..a~ ufJu-C"'""' of

lb ..... 'f'<"ci<'<
ThN'C= j;C"II<'1">l ruin. 10 anJ dkro....

rl.'..,."j burning. Uuruml: 1J ""I , ' ·cv•
",1M... (ud J rynn. ~nd ";nJ n>1l.I'lIun, . rr ( t
u .. J,k..lyto(onon..... tubooj in d" ·'rrn'P'"•.IlC
.. 'ndo.""·foolhe vq:t"l~I<>n~lI il'p'nenl fuc-J

loaL ModOlllvm t"l ' l<">I h", . Uu.n ms nwJI.,.
...........vd 10W ~1>BUf\ Vl du l llO(""'-.t ......
,",c hllnudll,- .. nlld- un hdp 10 prnntI e'te Jp:"

Ibc n", necdo.lObc .,.;ted inlOdte .....d .anJlor
Jo-uhiD10 nUll(;olfC' IIw dur ·"" uf II lnpinl! the
~rdbaulldJry. I I IIi< .p«I(,'~.>t·

I'" ....' il''' ....l . fur ufe 6", li~uog ".If}" ",,>t _

n" ..,,<I)' bel ....'«·n ~ep' •• , io l1 type . . nJ
ell~"unnl<'llr.. I . " , ...In ,,,l te> Ii ", "JI) ' .... ,...

" ..... ,Jy t..-n.........JUI""liction. _M~'n '''~ 10
oht .'n '" dc-oTl"p m.:- .pprop'u,e """("Ih'
prno.1If'U'OI"kJrlh.eor t.oJmd ..........· d\o-" ic>< .o/
bwo.mdtqu1l_

Managing weeds and
introducod pathogens
W« J. .re pUnt, duI ",e de>001 "" 111 .•'f>mm<>Itl).
he.:•...." h"· .."' I"-rt.ei,,, J 'n b,.,hrr . 'w n.. ""
""',i...... Th ey "" )' .h., imp;n..... "n ,h .· r....l>Cle r

,~· I.ndt'''''''''' II I the ''"'" "f nU.um gl7Vo

(tl ..."' opIt,I.IJ InWIhl). .....hidl ll .. ...uvli,.,....... d une

-~qulled,tf"""'ITorn ....... ....-tu...b
......Ito hutn wnJ lnl'P'n~ by tU,;"" I f...... ,n
p/Jt. ,rlusb<-n, lnuoduc,d. lnpn"""'nl

'''''' , ntO\I 1, . n- 'f'«k.. . lu l Iu~e ....:e"r1v
II ,,"J ,I<'" 1i"111 o,h ... , ,, nt,,,n l" . '" other "'Ili" ",
o n , It,· hume ' Oll ll nl'nl . " ." . Ily lhR>u~h u ...

'~,-y o( ou' 'f''''<"on. l n '''''"te pn>&c1."to.-d ..
....-n n.. nyoll!>me,n ronnnenaJa/pl ....

th..-re """ .....no ...~BodweedrJl2tUfl"'mnl.
nnoc .mJ1Uf......,. ln ..""'-......-h .. m._ ..,
~ .. · e.anOC otbndo..~ UIl ~ • ....,....

~--MOOI -m .... ...oer... (ohort- h...-J pL nt<

thll ••>Ioone dNurhnl 'fTa<). H,"' ...............10....
nr " ..,....j"!"" I.........n",ubl,J,in IIn..h>lun.....1Il.Ilive
wl-" u t ion , Ano,h ~. , "t><~l r~ " ,·,.~),It,J, ill

....pon'" 10 tUl ur-~1 eli"", tu"'n .r ,,1 b.- f.. f" "n
mon lived. Th ~.do 1Iu. lnoot m""" .... " .at.....

, on.....v.won 1" rhooe .1uI IJJw .t<bpu
r.on. for long-d ..-e~ uowDy to......-..:I.
birdo... .. Mc"l •.mdJloo i• .in.... llithclak- , "

w"""
ro......1r lIltmduc~ ..~ "- • pn 10J ...

grxe """ hln ",-hlCh lhcoy n~ rrbmTt,· lTt-c,..f
.urn.ti>..n ..................... ndd"" a><'>.lnn' "

c 10.:. 1 ~n;n.. b . 1"0<1 dJ"' ........ Or ....h'T """'"
(h iOl... ~tll u.illy n...ke U""oflh~ln.lJy .h"
ulnerhe -c(.t m.... ~wt<k<pn-...J ..d~bir"'I ".

In aon.dle "tt>I.....,. Tf, -cbn:"' ,"
i...pon If •....:e k>r--. n.dl\ " 'm.oh.l ....
...,.,.s. to !.lien jn,n "- COUne 1ft .... .. ~

n~pbnn"lfl:

Prevention is betterUlancure
Q u. f;llll1ne "t.....lI"' tt gomji: to bc ,,"
""" .. . n. lIoll. lk lwhile J~.,tdn"If ""' .. ('
"·~rdcd .. n"""u"po,ul1lllunn,llu (M'I ...,,....
lion .nd p"",ary iuJ".. rv..' od.,nl>1
mrmductinnt . ...............d.lble In ri-. ;null' ~

Qrunna.... ohould boo Me 1OpIn"all m_ Je h

..... te 1l'Otl...., t l<.........."., pb n.. r ......1.11

,..n.. br d,tflCul'll" '"'J'<""l.. -f'¢ ....,.. IIi~_

" ocnuk.....,j C1Op' - oc.... p"-"'<1ll<l1J"'o"'1hlc I<'

....tiJbh-prnbc....whit:h'l'ft·ieooml~I"b.-.1.al,,,, ct....

.........ic.....l1le ht:>r"""'10; ....,Il. .0 "" e:mnnr
nunnn

Within ~lty r .niml. , pn>t !<'tJm·•. •I".. ..II-
Ii -. " Ii< dTe.cli,,,fi.. " ....I1), ftd"f't'Ci<'o< Th.
do nl1............,{i~ ponp<.. un" <Ji ...-enl'f'<'C

~-.GfHallonfj Pa'k. ...

Sl:r.oulDO PfIlJlO l.CQll C ... 1IoltII

' JIIb<'1pn."Jdm ....il.hng Bod f<>.>d matC'l'Uk..and
In""",.nd dm~IO .....-funery -.i """..

,b1hn " ' IOOl'Il~""' noinimiring rcad
..odhuildiDfl..-.ruction ...;,hin f'""l-"CU'l iIfT....

IaninLlvrh~anJ"'JCbinc-ryhcfo,.., enrry. ,nd

q"TlIiI11lLf: "" ltl ru crion mod10'" IlW... w... II i.
tltl1lt"fOU, m br IllLll1l pul pLll1,•• .-wn l(jtrown
'i\ll1ll"ul ..,eJ "I' ."mnl:'. ll1 ~_t1,.. b.:t·on"",
,I... lOUfl:e of ~Il m(nunon. " ,," e<ted ......
nUflJI!'"" need '" " lRIid<TIi ~o",.............IR"<.vtd
1ramold.rn<OOulJ"",..u..w.'eIl wpl..nl com.uncn-

•.ol> In I'heor ,,", Vlu...~ ...>J . IU'u,d .helr

Delermining priorities lor weed control
On ..et.. !n"IU( jlO . ,_· fT!I; lon. ~ p.. nrUut ..

"" "'RI.. becnl ,"""'. ive nec......., lIy ...k"" .. >Ilte
'1I11e10 OllJin th i••we. ,f"lll.,.,h""'Ifh.he.h.pc'
ol·,l<('lI;I" 'n ' n' U1I>1lpu.. UtJlli"""·d, cu I\'( .A .......

..."...,J ,n yotf. pmr«ted "". ohould Ih<'lTfoet,...

---
out;eo....f"W".wbt--.ry "'lIrpat.lOP .... the~

F"~·,n )'IW -...l~.~-·

'M-nkdut .b..>ukl_ ~ ",11.....,J.are m.-
rh.I ,mI'On ... lOcrn .. nuillingl"'J"-'b1 ...... Il,(

'O" oi l""IIt""';j,lfliti '''''II.pecio .l"J lh~.pre<-

"",lmlt" d-'DLf<"" lOod"'",,;w"tinnl p. rk ........
Th ne are~.,. llomxi...~ ,pecicl,h..- M\.",

berome-a~ "'ldun lhe«....,...r..... :ond
pounJr ..l~orohekc1'nnlon,t<T""" I­

.hie from Nt"'" pbnD t>«- II", "'Iro-_ ......'"
pIalt\ "-' beC1Idm"",,!<'tJ

l1\cno _ litde "".m III expendtntr .u ,,'"
...... ........... IOI'<"t........~.luI dnnoftil...........

l.... flll" ft'nf .. 'Yelenlelll',( ...oJ"..".tly .... gcod l­

""""y in 1"'''' pr"le,T<"<I '''". Thc"" an- .tlme
ill.w, llI,cJpu.' l\ d .. 'h.,,,h..e,, un d,,.lonll

'h..&,lbev ", ....r trl k-.w n"ll1~T"I '" hc.'"'ll1
... ruNe IuhluldomlfUl<"db,-n.Il ;"'" .onddo noc

~ppnr m .. 'I'P""" nariY( "P"""' ,i.e"""'" MM'Yof
Ih.....copn"" ......ad ~ ..,p.-ibk 10 etn-u< c
froon"", .......,.......n .c....tdtn.o,...,.,.." the

~lUU'~ ... ' JIUOOOl(: d.>ug<· rn ......

Th e hllli>N pe".. iIy In ..........1,onlml.• 11 , ....

.tnIo· i" .......... , oh,... W "" Il''''" 10 >pet·, h..
,hft""ol"n b" "U...."i ry .ml 1fC',,,,hven lly. ",,,'''"t;
.he-e. "''<'"l ",",,'i" lh~l .. ., .u U '" ~ ,we of
n;p.mt.lOl ••ndt""'" .h.. u n he m•.", ........M
.,limm.xnl .nt>uld luwhfli _pciul'ir) . • "
ohouJJbot ..-...led ",.be~~w

oruonuut ... mtpro"Tlbe.--nl ...·~ c~

.......... n....... __lrix...~m.,. ....b~

",n-do duo. un bot......,....-ty ehlll-'ftllOCd no..
b,~ ...... CAlOlml1. Dl...... I...." e lim ............ j,

u., .. lh ·the ..... .>i.octtt><l.

OpUons forweedcontrol
TC'Ch n iqll'" (", dc. h"lt "' Ilh " ..1. ",dude
hiolo.'Io,•.-.l '0""<>1.herbi.-iJe .......'i~.' nlll!t-J~,J,-

mil- repbnI.,. ..ilb lUll"" 'J"Xieo. ' ''''' ln oUn!
........ 10 Wnmty W'Jl"I .."'ed ............,~ Bod
UMI An etr"':1'w (o m hinllltlCl .. 10rnnt_ .......,j".nd,......, n-pbm "'ilb vq,:on....

n...""''f'C'OC''IOl'''''''ctll ...'''' ..... '',
H~. Il"""'tJe ·prho""'''''i,..;&1y

u...d ""J""",h .0 co"'wl1l1..11 "culn' ul .....ed<.r'" ;,""" ,pIuv<..11ll 1'''" ·Ie<l~ IT... p.>rIt, ... -

\."I~· " " ' ,.. ' M tu"" d llmped or loc.l iuJ
J i.....lbulM_Th.. ........ I\'·"'...tlop,i"n .........D)-



Case Study16.3

Management of two Invading woodypl3llts in ltIe Everglades,FIOfkIa, US
"~'-lIIPa<o .fOldIo:nIIiISct.__ c:ar.-d ..., rd ll ..... tI4iIClIII

~ClMlCVldna ltoo ....-xq~N'-.....,.._ En1hICIIR*i5dtoU~

J...Ih·.., IlIl:JlIl,.. ."II.Io.ttIIaa~.." ...$IIOe"'~..~Dl .... WlllIlI. ~QCIlIl

~W1h*lt~. ItIs_.,...D OIIt:I..~wno~"'-IlIt'J;... 1lll..-.o.......,..tI*tlll:Wfllt!r.l ... ...,"'--.2(X:l4, "' speces"__ I1,,*~

hr,fI~...t rd~2OOl) N CNI1DIItb':.cd . " E...,..II*IlIl I'In. .uxr. pl
IIIteCI Ilr ........ Wll rt'r - bwl~lD lniIk ~CII r-.~ "' !W'l. IIt1frltlI. a:r:i"'l'f:lI

~net=ll'yIll~ :-...-dlhl.lPCit\ellM lo ntll ns~..., ...-.:lPiar"-I~

~':1'le~II. ""'"'IIIIlIdlt$.~Idat>llId Il Fltrlola's onllb:n5.. hIlsP'"... lIl l'W5Ml, tlIIJIo ,.....
ThI:~ l:U:JgI;aI cr:nl llI, ll1)orp~ W!l5~ loch!:l\'on(le"~ ....~loliaO&TI\d~hBsotJr.tl ~rlil5il

CUllJiWdoolu.tkll lfl! , !lJI 36 lW11r1S le:sI.ept1lIluCtJ<JIl !f"rdllel al. 2OO!ij

upem;w-. \\'hmo I drn<lOn is ......Jr 10 n l1pl0'1

~, P-"tlC\lbt u.... " rnjUiml ln pbnnmc
and~lOnnl1fm=d.o.lnaf.tl'.o __
Wlt"'~lncludo"ll.aqwtioc'P"""n...odiOOl
0-..

O'I'T-,a... ...~ __ as .. ..m""'-..unt..­
l><>mo( .. -udoClII~d>tlicukIOCOI'l'I'<'nh.:kIO

1WJW\~unkoootN""n...-.C1n~ .....tIO
sbld~ tMmOU-Ior to unl tlw"""""""n th.,. nffd
..... growoh ,Lu.; llooil. scnl.ndcutnnjt>,J,l>IIld~

..ocdfn.prupI""'i ..... IO .YOidth~inrrodu<llon of
nt"W """eth .noJ p.\~n\.

H"'J ,J"!( ' . n be highly MTceliVi' " , rh
lultc.,d mong ptcxlomin. ntly n.. ,ve
vcgnaIlO<1. Th .. lTCluir... "'" ..... WI ,-. " be 1. _
uvdy ~.. dy klllN '"11ft;hmd loo k ."d d"' t"
.....lunury .. l>ou. N. ovccliltCf pb ced on d.otu.bcd

ll""'ndnt'ou'ilIl'<"R;tIIVCC~~Ubon

f,;"..,ia:f_ , IIfP'Z '''t ...J -.....,. , ....
~lr'Cd to con .....,.,~n.,.combtnoaon

O( bw-n""'~ torV" r:i... ''"''~ n.....
C'tf<ocuvc tbm n lhnonr ot dw WoctboJo uted m,..m,,,,,,

~"--n..,......"k k>r. OIllIl·"wdr;.
in ......,. bnulC'd....... ,th cooJ KffOl. Stc-.....
~_ c_bc """'lyrff«bve.burcln urVy

...k~ pb« M••.......to. .. WI'" IJlOI( rn«h.onlC.aI
I..,hu"l~.

IN"""",r~ tf _ "'.f't"I...... {... binlngi(.1
'Ol1.m1 i> ""U.Uy . li ijthlyc~rn"ivc" <>pll"" i(,hc

ptnpn' ,ontrUlo.on~""lOIIowed. md

Iut l loto.~ .....

~ _ "..Tbe """",," t")'DU,
-...J prublonn ny ) l'f <h~ nU"""" i" ...., DC'¥fJo.
....o..m....cdra ,......-..d.y....~. .......d
IOWk..,dlthc- Ioc.al, nity.o~ ..~
~6nm ....~.and~

W<'C'du..luul<hould bcputnf'''''lIle..·' eJ
....,. nu'lIfCC'I...... , p"n ,"" " KllOnI l.Ikll1l' In.
comide-r. ,ion tl"' b,,,.......,.uftht,,.......I 'P<ci'"
Ir"'.l ....J(..... C_Sntd}·1fd)

Managing Introduced plant pathogens
..1.•nt p. ,h"llC"' ..... f,," Ki.hocw.i.. ..i. u.... ,or
p. ionlIh.t kiUortbm.1I" plmt>-L,"" ",ccJ. . th""
h-OVt"tr.tI""lC~dth.. b"u"d.m...-bioti< .... l"..
md nWons - ,n this c.... . ...llh ~Iy utktln _

K1OOIf. hum.111 hdp. One .. unodun'd. ' M, ' .It'

a1n""l'un!"'-'hl.. 1<>C'1.miNtr.. tbnr <}-mpct"
.-.uI\' paoo.dacc- dwv 1'fC"C'Ilcr. Thnr .- ",
'\'I"C'~ an bof~~ottO<t'l""'=UI'"

1QII'........ butn • .t.riioc1thto~ .......· "" .
If.ft:$ lnd t0 Il"" a11lO confunn t"' thc-nl. It ...... .,
UtomC'plonI<pC'rinwilldeperodtopt>nCl>h ..
Iioo inpx......-n.... ......inplOrlhnrn.ntlr otl
..... pbllC'C

In lhr ht>p<'t..... loc.alpop"Iotit>n>....· \tN"Il'ph_

bk 'f't"Cit.;..., ]) rvuh ... ......... m gml1'ypn ,{ ,hr
'fU.d ,,( Ihc p.th",":11 il . Iowed ,,,mr icn,lv

"' .lL1t:"" ..... 1'1.1 hr . ""..... n{ lhr '1'''p lon .. <If

Managing animals
f h,' n,,,-r r",""" " fvefl rbi .. .. . " im. l,prtin h.u

~£II~~::~',!t:,:'·3' :~";E~~,I::~~ ;~
'P", of."'nw. lll prot:e..'1...l an-.. ...,illVt1'.....
N. , In.....n ..h-r.,CI pb y I . , " ,u l ... k In

C'Coo, " ii"' cUoninll-tntIt tlw ......-n... nfputic•
.. 'n....,,-.-t..... r'f'«1'"""""""""'Il<TtU... " ..
.... ........J oi pl.ulllmd wnm- tp«ion. and ...
",~""""" 'O 'O""""", ,,,~ . ,,,,;or

........ .....nf~
'tl'h J<o dtC'Tt- .. -.... .-potttomIO"'I1''A'hC'thn-

nornlJlIy lu"C'....m nf:tn mitun.- .. 011

thC'P"\"'I..IK_ ,,( l hnr _ur.al prn.~ is link

doutol 'hl' horTbn '~tu.T ... boul1rir.lint1u.
en," on II><- IU.U ",{ ''CJ'eution. md Ih.1

,nLI'"t1"ceJ p d.oIO" can c. " '" ..""II'''on' of
,b,'" n.·w p y. •, wllh ,hc "~ I"'C1i"n of r~ih

(r",,,h R~lhJ"r)on I'« ifi.· O c..., l.l. ",i< ""h rh~

;"'''''!ll<llon o{ tb ~ 1~ ,lyn..'; . n m (R"m.""',,I...,)
1l,ff,' I\.·n, ,,, im. l. h. ve d,If'· ...'" ...",-.. in fuod _

,"'tf·· ·...· " "lllh.. p "h ,llly.,{ ,n.ullpul:lw'll ·h..
eo "''' ' ..m .o {."·o",, II 11lt... '".,........,UOII-stgnl{-
onnl d,m("ll" O( bIOdrvcntty .nd~by

,·..,.. j,\lhr popula< oipamcul.w..-rimaklo
..... rnd. .rantloc ....l1lCt'drdumoa nf

rutllttJ pop tJbDorn ...t .....td~~ ..--.....-
Translocation
n...n................... <>f........-l>laC'QI1_'"' r~bC'

"... ! lO rcJ"'~ p(\puLtlln... "'tp<'OCIthxth..... nt
orh... .pct; 1n. fc>r,,,,,mpk. ,.ulllu,. pre,' on the
""" " · ,>l th.. fi"'( li "p /pnl.·'I'C'·ic... , h.1

Ih,r' '' ' ll' mnliu m_.i . ...l Ii "'~"'"w.

T. ~' >tl ' ''. lrd h,·rb,,,,.,,,, cr." ehmi". ,.. im". " ....
"""·,,,,,,, ,· pLllm. p" lL1lt"C,!o.-" my 111 ll••""''CK''­
.. """ n.II'"......l1ltr rct hi' kcm"lo:,f n r ".,uur k .,hc
k....,.{d ..plt.:u,h f"nn 1h.'''''·'''IU'~''''''li<blrl)' 10

---
1nd ... ""'_r.n.ans.[ti\=tht"trrulC' lnDft
tIC'cnoni<... TbC'it........''''''oitit<noCl-t ........
Wt........ un ~ e&.'tJ>iO' 1n ..... Uft' CUIltC'I'YOIlIO••

.n t:h tbc iltQodu",' ioa ol . llca .u ....,-.;p.'"

.u~ bct»""" nI<bo.. on>Ub-Anurt.-ue
MxqwrlC' lsIand-

Ani",.! It~... ,,,,,,,,kl.:.. tior.. h~ iudu.;r-d

>otncrnc h"'!t'n'uli"'ltl...... rkn"" ld .........
,o i,lducrlt,.. ihty lllt"ll<'Ipopul.uotl>o",t!lotllk,III1'll Iht-m.Th,. .. hlKhly ob"Jo:Cn...., nh
tlw .houkl he di....m' ;I1lk'd, Thr .ninull 1 i,,,,
...."I.~oc .nd rC<"""",,· <l i.....I..r il1.... IIt".o,," ui'"
.. . pt«i"m "' '' ve i" nlh .." .•nd h"'''''''' .......
nutlxrnpmiclll.rrly..tfe..''' ... ill ....'pplnSdl........
IUI"tl""""'@:Ntit>rWbnundt.in

Tr•...t....'........... C'XlInl1C'fixmoilJW11pU­
IMioo. ltlbc undt-rt..kC'n onlyXiC'tIhoot"'f;h
fnr_ hJt>d ,j,.bbcr_ ...~~ ...

......n,.bC' bcu ...~'''IOtf.Jb~

.....--.. dI.alw,.... dIC'>QI"> of popab Dotll oi
IJ"IlO" aIrndy P'""<"'" in ......""""- mhCT than
~...,...QIlC'I..

Adjustinganimal populationctownwards
~Vt"I1th;n.. .",m.hrh" ,nluhrtnpc'l1roun­

try ,''' ' be ..flkicl1t1y:and 'f'C'Cltic..lly n, Uet! bj'
.ho"""1( ~ll hrf h" m h..h.-.>p'"" u. un d,..
it"' " ,,,I.Th .. J"d .. tc,h11l<!"c lIo1tn't1TcClf''''on
t""""KIINUI'"of wn:d .ni m.al.>loch .' ~,." In

cnumryull,,,it:<hk f"" hoo tinll fi-t" " hd in >r' '-""
A ll"' I11bC'. <Ifth.. op«'CI i•• ·"P!"rcd.nd ....lt--.l
""h , btl i... tr.t...... inn ."....hn-!. Th "l' tind •
heN. ",·hKh .. -.b...qunltly c<~_l)' located

.ndth<paubr-d.Shnultllf:nu.....-ru""n~r.. ""'"
In rtDI'l' prt-lIC'CtC'J ..... -.I mothenlit:cn-cJtlI

... rt-iMl """'""" nuy be' """"""'" III cuImf:

............ (_ e- SluJy 16.-tI.
Puoooa... tu< 1M Jtud>"2<IUj.."C' th.. n.end<

to be' ..... <pC'UC't 'f'C"'lli. dUll -ho......inp; ,n It>

krlul OU-lComn. ••,h ..." ...Jar;' pohon"'ll .. oJ
b~.aI..:c..ml11.r.t'o"bcll'Il"'p"' :dpn>hkn..
HO\t.'"' <:" poi , c.n kIll . m ......" Ih....r
ulIP"'"'bk ,,> ",,,,,1 ~' "'OOUIlK, Su.-" .. f"l

p"i">"i"~ "( .n ul1 d ....,,.b le . ",," .1m".I.ffet'I".
por" I"" " n "'ort: lh." ,h" "f ,,," ""pt"",,, ,, . nd
p" ') ',T h" C>l1 hr . d",·wd hy,hcu.cof ch,,,," ­
". tl l!W indu . c ~ hiKh... ",,,,u lity ill lhc Utllr l
.,, ;on.l lh.n "'ulhCfl• •'ltlhc u "h \(11141
P'''''''' in W....tfll1 Am,.. li• . "' rh.. Il-lti....



f.... I6. I /bntlIrol Gould'tr "'""~

,.....,.OIl~Tr.. IrMnd,IiIewSoulh

W..,tor ....-.1989-199ll tJ-n mw lD

-..-.l ol lnedlng-J

Recovery of an endangered species: Gould'spetrel
QIIt>.1Prddt'J,~,<;Wttl wares Det>artmentofEnvironrnenrandCc,,"wv<l1l0n. Par/<siNldWll dii /eDtvision. Aus!mJia

)lIt GolJd"$PIltr~ iS NsUal irllra'esltll'oorGlI;Stiilbird,Theooi'Jpl!lc:e itbr~ l1l11ewor1dil;OIl!WOsmalitSla "dsa1lhee"'ritACe to

StlllllllR ,NIW, SouWl Waills lhe vasl maprltj ol thebrrds nest I1IOCKClIlI'.JeS on the JUlJQOO rillrrforesl-<::OV'erOOskt>eSoICatlbage

l'IllIi"1,anda dolen oroo ~nesr Ollr1lWtJjlla:lro1elllan iald

TheI.rstctJl'f"~ atrISI. oItheG'l'd.j'&paIrej wdS .mena>i!l1 nlQ82T1l1!jnillalsurVfiyle_lrldsomtdisturbr1~lacts

~ tI'ia'l:n'l pllln ""'!rld a'ldtJwdi1giUXeS5 _!taslicat ~IJw(1Hh1?O per cenl). Surwys fepeatedin eachd lheSLiJse

!~...,~'S joeI<lId &lmilarldJllS, . _alOOlooSlll l/l ilt lhlpopLla l.O'1 N.1~ lIl' ..-.nlhan25percent ~IIl'past !'Ml

ldil5.TTl!caLDe1 o+ 1tIe svecieS ' O'~ wtll'epoort,.ullj~ r:<loor:l

A '~ lMttICt _ ltIiba1 r1tl lo ICletllll'y 1lle~ JeSPJfiS1j~ tor <e;ror:l"di \t bir~re A$ e4le-ctrl:1 the late o1 nesl railore was

~eliI'tJIQh. U.,.. ;ll...nwogl" to _, _ hO..W"Ill~ Ir.atl1l!$fing lllllttsmrtJ l1I·rgn r&11\'l!ly ~gefllJfltle<s \l<nypo;l:1els

~anw llet:l;Jl\ l1\I~in 1hll Sl rd<V k\.OlS cttllllbil(Jlmr tr<l8 IPOOnia~.TIlI!ITOS1~e~·lJ1t cooStJd fllrtl~\)'.

IIeIlIM'.NSll'llCl IlrJr' ll<r l.iell W'rMl'lgIi (~l fTlC<J/IltJ lIIll , oo:;asjor l""" ~rn!dl 'a"""5 (Q.ntIs ~lheseplOOa

.::;:,~ tero<~lIIll==:~:':C::=~r---------,
lIle l993 ~ 1 9!14 brll!lllng l8Blfl Pois£rI<>;IdesIrojfrldbrrdlme

~," ...... tflelllOOllnll '1tudS rJ 1hIl Gr:k.rkll J:U\l" ~-up llllllS·

lJ-.a_pi4ntS l!IIlUlhtIiroIltrom -.:l~'~pIr!d

llIIIQI'Ill ....fttJtfS-lhe<rnests...,elrQl8d"""~,aIo'n)MIIl

l ews ¥\Oj fOlJ1g OnQorJ.l ITO'l0I'll1 (l1 "" paIllll ~UUIion

~IflOffWll8f1I1ie, ..... tt.rurtlI!Ifd petrelllf'lt\tlaln;lelllJSlI'Ol
IN"ll!lI~ ent l'l br~ lUal!II!Il& Thlt Clt'llltlaliOn (ll J'«le

ldlfS _ a 1rutoJdtf\Crtllil$ll l'l llrldglr'lll trl4JCllt:ll9reeong sux:ess

""'f1lIIJI3f\'e>UI ~ 55 tltf cenll'lCl lll ",* l'BBf' rnn D.. 300
lIIItIglI" ~t9:.L'. 1 6 1 )

~ tt.flr. P-:i t¥ lhI t:....-e lrel, P<r!d Cll"---V 1l'Ol
ADiN&ltlra- _I Jlit to bt~*"' t¥ tllIlfOtI1IIlI~

E>"I"mon T... """olil:l1remll"lld I'Cfrevl!!. 35to wlly llle$e.......

1lI 3b;a·0Ile.>8'\IDJ'.-l1 on ll1 liWd~'_kom lhl l1ft.l·

_dpellllllr.T1l1liRo_ la1n lhlletwogK IDDII """,*,, 'IIIW\ItlI

lIJ! ,~""" lflti' l1frU1).JClo1 Io Cat1tloiglfl.. lII¥Jd"ll106

ThtG.PfJ~~llrwo o3etlllrlll'lbll51 -a-etl li'JllllS on

1lI0000000000 sqa d ~TreelM'1cl.RittlrlshatldIS'f1;¥ldmut:h

" il'ltrarrt:lresl ".Alllrstcnlv~ .."... o;n;eo",,", Illl& .n;J _*hM \lBl eor:posrld Io PlewlO'$. Tht&llil'senes1(l1~

kfli'l'lll' lll5o t'>epr:lt".. IIDlIMleIltNlo ...~fllt'ef"lII$rtlhtbrllomrlkl!ll.""ll1aet .....rer5llnt"carveslfllll'l)'

'-k~bllki'e tllllj laJ lO "' ~ 'an:l ffLCSuU\l'll up lll yov!!,..l100 1Xl5ll lnlt ort"(l :reil1 I1~'S mtM'J;l illtlOul""' forest~.

,...., Cl:l'\$O'!rlJl Il1al1hll '9QUlerrII'll b' icn,J .m ttRtflld P<r!d Q/l1.M01lOSto.*lbe elrrltla1rld ' r~ .. u~and

"'~ey ll'''' fI\lI ~ID_-. RltfJrIS.-e~P'I!lIcatId . n. em:edlo'l irMMcl lhll~ use

J 'h " mor'.. Iirj~ ,~",""",_,~ C8Ibma In:l JXODlflll 9gro!Q:l1 c1wlg1:s l'l lhl wglli' m ol C!lrlbJlr' T"" l!; iilIll

-.rMilrrtontton Lllt Mlllcl a! 1ht lasl filtltlll beng'IIITIlMICl. EleIorI~retC!I'Ir1aclons, "'-lh3n 50 l"lU"9~

-a.,",DJrng ll'll liltel 9')')s,le\lIOll.-:... outlI'*lrlMnlD300jOUflJ~ann..rnF(llifMollOlhi$&l~ ... a!leoYIPItotsl1tl-

a~~_f COlmjon~lllantl fl8S nfolltdanr:ll OO nest tD1lS _' ''~lhOrlt_ lggg l.''ll 2000

'-'lu':hdchDs won ~.-n;lmr:d am al blJfMl~'.J:yfledgetl . l'C1 ll1lfl(; fUll,I.TlI}lObrMd. 11200210;>003,11 t.: a:..es

...~allCl lMl fWI_e llJo:l. $uMy1rn2Ol!1 10 2Oll:': fQuntl lJW, .n tall.tflefl _11OOObf.. blMl n.l ..trl 450l'\llJl1lI

tIen,;~ PIl ' ''''' 'I1 "&.¥ '''''-'lS. XlO3l

lh" GoulJ', per ....l (I'k .."J"'m4 k'''''r'o ,\ . "
.nJ.n~c..,.,j .pcci~. found n""i" l( " " ,n..n
Co.:lsul i.L:I.IlJ. o/f ,be "\ u>!u l,. " ""'" nf N c"
South WII" (.~e c..", S",Jy 1(,.5)

...."i,, 'al.h."'..~u,hl,.,'n~d l>y Inf''''n L, _
rurc ,,~d,in "","""",.Vclud~. ~'" ~ "")0' ,...... " I
morul,,)" of ,hft".,C1'C"d 'I'~<i .aI,hough I.,,~~

wind"w, in ,~,ir<lr c~n,,,-,,, p rr! do. " """

J.>ngcon for b" d<. s.-"'ff:>.lI" I"">o,k ......" ,,' k
m<'.... of ~ """urc~ fo, .....u,.,. bu,\" ,n d .", ,, ,,, 1,

du n . ,hrt.'">l. l'noo-lyJc-<ij{lled RJ.'~' ""...11, .1 '"
......urc....,."iw c.,= h""". in ""' ''''C''<'',I'''''''''''''
di.. .r",,,< (o r Iu, popuL tiOl" tlnuul(l, n:>'''t~'''Jo:

I1tXtUrnalfh ¢ m for f.....tin.: . nd w ..,-,urn ol fh1\
~n,'lt!' ro ...w ~C"'~'11Cm.... l"'~no - ., '\l" ,nnn

th:of pocmti.illy r.oi"" ' hc ri.k , of "' "...., p", J.""",
lOt F",k wllC'l~'i.o.", or \oal "'>film,\"

Th~ hnI opu"" u, ,01,... ,ht...., ptol~~"", i. ,,,
"1rhd",w rou,l'! ""llic Jnd/or lJIr'r~ mh'l u", " ,
" rn <>Ul..dc the proc,·<t.-d~1C~ , Wh",: ,h.. "p''''''
;. "'" I".."hl~. 'u ffi<- a n he .Iow.." " i,l" "
,.....,,"'" Ihro ul(h ,he "..- u( ''P~cd hun'r " ,nd

"""id;n~ lo,,~ .rui~<ht<. ""n",ul "'~rPJ'''''''' .,,,1
" ,,<lcrp. ...... c." lo",~r mo"al iry t.1I<. it> m" ,1
' ''' '"'. n....J ,,, he ,o",hrn~<l wrth t..,tl~r 1C1"'''~

", he dr'·':ll"",,,d.,,, hil(hl.,. "'PC''''''~

Mdn~' rh...."~,,C"d <f'<"i.... h.1\... th,'i, I'OP ~1:.L­

non' lImired ~. pre,i.'i",,, iTo", orltd ..oi,, "'\,"

U'udlly, bu' "0' al",,,.,-.."' · rntr"J",·..J 'P"" ~' The
""it"i"" Ii", in rcdtt<";nl( lh~ n"m"" " "i ,h e

l " i" .. I, .n ,tL l" .-d \0 , h~ uu"" i ,, ~....-d.t~m,

,, ·h,.-h "HuN In 10<"11 rl,"' •. wh ilc introJu.'cd
Inim~ l. In nOI, AJr~rn.>l i\'dy, ,h~ fnr m of p rt"'­

~nurinn or ~ p ph,"l1on o( rh~ b.:Iil~~n h<-u<.<'d ' "
di",in.ao~ Of Illimmile mon~lily III n...n _brg<'<
,p"ci ....

Ellminatioll of catsall the sub·Antarctic MarionIsland, SouthAfrica
Itie iltroouCllOO o! COlIl lFelI5 Ci1I~ by tunan beirJl}S has bee'l thou!J1 to ha;e C<3us«l Ihe e>~rlC t oo OlI~ rvr :"r_ O'

exlrolOfls MvI1\! teeorouotrilted onlS~nds Fe'.. cal t!lin1ini!tl()llan!llWlsMI<l beensucces.sfLII on.l1l18sl4!l"""'
Bajaca lifornia totl1elrOllics, to the sub·Anla,CllCt te sucess rnte has teen !1eaterOfl srnalllh.., on LJ'ge Mu

Irom whidl Cllts have boerl elimJlated is MariOll, a 290 $Quare ld l!)tOOhSl.b-An1aICllt il;iwlil OOOO;jlrg:~ .. 1\elfti;it
The eltrn< [I(I t ron was llle resu!l ol a1 9-ve<l' JWlranrTli! , the f.st SI.1Q8 01 wllw was researct l on lhol ~ rt~

le"otlC&dtheCllt!X>PJi.1t(lll l hisl"as t......edb'! ttre~oIarn.1llaQef'l8l1tpclicy!lrld!tlll !le'et:ol rt

I~efeille parrle~'M was rele3se<lrn 19n alljls etfects\'Ie'el11OllltOred. Tillsprwoo ..,:redk'o", -..

~secordrre:t>oo:lo/ Clll1'oI, t'uIll I·1Q ""flII1iI,wds trialled,ltJen~ rrnplrl""'-told\\flile ilsell.::lS.:nI l'"ar (l/ 1llr

be mcolored, TteroWlned e"eds of ttrese twocorl ~{)j measaEl$ ~O'I'edir&Jlfu:ol forelminationd lhe_ ~"

n~lVldwoor""ll ~i:;ed B\'1 991 ,ro <..a1s s.ur.Md Cl1Marionls\arol

S<:vttrs'~~""_!l.~"'II;I~",, 1lI1'2OO'1

CaseStudy16.4

Adjusting animal populationsupwards
M~o.t!-'e1"1 m. y ,•.-ioh 10 inne.o'" ,h~ r opuL>liOll '

o( p.>tlkul.o r ~nitn.ll ' p«I<"S ~ p~n o f =O\~ry
from ~nw.ngrrm<'nl. or '0 .l<'"hi('\ ... ~ p>rncub,
rnanagnn cru pu,f'O"". "I("h ~1 rhe comrol of ~

.....~d .p«ici .The k.." 10 ", .-",...in~ rbe rorull ­
uo n o(~ny ~niaul ",",on .. Ih~ •...,"W'itiu" "".I
c,,, ,,,coioll o ( ,I..-(~Cf<>f n, (,o•.-t01"1 rh.or luni, ~n

rucrc~... III nUI11t.~....Th ..... u,.~· "!>"UIC lu hmit
(ecund,ty. I' wn h f)llr.; "du ,,~d lbin" in~ nfbi ,d
.bell>. nr nl.,~ '0 mo"ali,y ill ,he ju","nik ,,{
1:1"'0 ,~t(C'"I of h(, . n ,,"h lontt· lrne kIll . of
f~",.o1.. ~l h"fO<.<n. 'Th..", Ill'" I>c p..orticuu r
Innron J rinc h po inl1 tli.. cnnuol ,h ~ ,,,-.-.. 11
po pubflun. ,uch .. ,h~ ~n",u II' o( (no..l.v.II. t.le

"' a l"' n\(ul.t"'~""'o.lhe "" mt.crnt h.....ll'"
I\"Jil,bl~ III .pr illll.Th~ pOp"blio" m.~ .u« mnb
r.. di....~.... ., PJITicub r pupul, no" d~n"fr ('\ or
be .ubjn;1 10 inCl"'J,~d p....d.llinl1 ,m,.. n,,' n
....~dily ~va ll,t> I ,' n 4 (o,>J " '' " ,', in an environ-
men l. I,,,pul~ t ion lfubri nn ;. ,ol1> c , im~'

,n "' pln ~Hd i .. ,~u .,~ nm ~I",~y, ~...,il y
d~'crlllllll bl~. .. l1UVhot,," 11tn th e ~.-conru of



' h"" trnlllf';'p,'cic,. Thi. h....b .c" lll ~hJ)' .un",>-­

lu i in n;" ""-'ri,,\,: (h""l<'Il~d Illnl ,pt, i,,,'" N"", ·
ZC:lJ.nd. wh,'n ' p",J.""r< h,w bt-r n "h", in".d
frolll"" . lI i,1>" d, {(..... hich tl, ~,pr(,,.. lu"' ~n

,r.",locHed

!\ ' pc,'k , m>y bt- dcdininllhcc~""", ,,""c......
, ion. l ,tall" 111 lh" "'l'<"utio n i, 1n d<-eli" ", Th i, is
",I. tiv·ely ,.<il)' "'~'n<:<l if th" 'P'"Cl'" dCp"'Hb
upn" ,,~rl)' " ,""",ion.ol ""lIP. I>\lt i, 1«, ",,,1)'
n'w,.. "d if it J.:po.~'d. upu n "Id grov.'th. In lhi,
u .e. d,ere m,)"bt-so",,,clu llc,· <>fincre,, i" ll:th,,

nUII,l>o:t1.nf the ' p'-"Ci.. if ,h" """urc" ,1ut il
,j"rc"""Upo" III old S""''th u n be ... pb ceduti­
fiei,lIv, .... ...,lhn<:'lho=tIu',ub>,i'ul"fOf
"""i"ll holl",,~

Managing Iheimpaclof people
on natural environments
SOIll" I"<"0ple m.J I..... pmtr-cted' ''' ... o r .....,.,h''''''
.. ~n "J'p<"1\lO i l)-· lOm. k,, , livmg .. the ""J'<'l''''
oflhcir tu, ural " >!Uf'$ (lhTl"'" ' 0 pro t«ted .re ..
from hunu n x li"" i"", ,",ch " polluriun , =
( on,idr",d In C h' plet 9). O,h.1"I can 1",'1"

1'f<'''·' :l"d , re''lO de. thlhrou¢!·

dcfuli>lion m d """"", of c'rnpUl 8 'rt' ><;
lr,mph"g . nd 'o'C'h" kmlp.e's ;
pollunn8 ";lh th<-ir w,., ,,,,;
IInco "<ciouoly ",t rodncin!:f"'lh' 'l:'--m. W<'<'d,
. ,,<:I!'C"I'<;
dr.' ufbllls ,,"mU. thrnut:h rn''Pbc~d kindn......
or x ",d, ...,r; ut

>Ccid<'nt.>ll)'.u n 'nllfi ....

C n ncal coocepu in ulldcnundlllll: whn, ,n d
,,--hert' J"'OPk n«"d ro be nl>""I«"d, re """>UIlr~

'ndnlienee.foI' <'umpk . . ....ll"mi ou')l"'''
hillhly ...... '4..' if thr.Cl uf. b l!.'<' rrumb.-r of
p<'Oplew. l kJll~on i'Joc,; tlOC,·.,l">(' ir< d,·"h , n,..

Wi\<"UllOD type" ""lim, if dr-...h i, ,~u'l«i. bul

n·{'O\'t"f)' "r·rld.U,lf<'l'l"nrd"~c" of ..........,,, ,,
and ,.,..,h"To("C ,n ' ..n,-r 10 d......."' " ,.. h"", much
hl1mJtlp ......,l1rt'of ,,,y ~T"' e'n ..... pl.c "don .n
,....><~... .~n before 11 ,Ibp,~. ,fl't""CNbly. into
a"mhe, ln.d....rabl w c.11Jn<, co nccp" hJ' 'I"

""cn u<cJ ~· "1>".j(':nfi'r "1Jnl· pu 'J>O'C'.• uch ..
lool<" Il" ack, ••kt ....numnll lhe '" ....J fi>rlOllen . 1
C,.ul>inl1."'... . ,"'I .. ..."., illll' hr n<"C'd(ur oc' ....
,<:'I,;""",..

\"(I hcn do...,. .hum,u," "lu,N eh,u~rl>.;"" m

un""'·c·..pub lc?Thi, i, . crilic.1 '1''''<11'''' III '1>0
'n;" "ll r, ,,..m o(,.. ,m>! ,·,I"",.Th~ """' lty pc ,j

,hn .. Ii" ld '" "-"t i, . ptopOTlIooJ! ""e. I'n~....>rnon.
. re """ ", ;, 11,'ub ,,, . t y. ""re U <lJv .J1itied ••
......,It o( polirical rn..' "rc . Fur rumple."
lh....holJ w....th.llh.. "JlU'.iI~no" .......... be
m oO\'Cd trom IlO more II.. " I ro'r C" U' ul·.
pn" u,ed . re•. •nd • '>C\< ' ecolou ti" " ,,""n
P"'f'C'U1cam" " p thJ" m uld ' i k.. rt'!lIo",] r"\ .tl2
pcrcenr. r.... lh....h" ld "' >ybc oluficd lO 1.(I!~r...
cent ~nJ Ih""", who objt-cced wouW be n'"d . d
The b<... rypn o( th.... hok" i ... 'n,,' 0' , lh ..

rcI. 1"'uthr'.. I" "' f,,r"·h;ch rhcpn" <"C'cd ...
"101' . ilVlihc, nl: I, ,. e><.ampk: 'pmvid",~ 'n u, ; I

f....~hll... moul d c' u'" no 1l"re",--oibIe ch.' ''Io\<"' '0
la"dfilTn"md <o ,loallh"c"nru'1"ll n", ,,',I~· .

Options for mitigating trampling damage
n.., ... , ,., !uolcallvdllttop,,,,n'1<> p"""'n1 lr.Im .

;~i':;;~::~ :~:::':,~a,=~;::~ danu!tc

1 n-dueing ,h.. " un, b.-, ,, frr ;unpkn tn c" ryillg
cap:ac,1)' (pohlic,lIv cblliro lr):

2 r...ncung tr.mpl .... 10 , "Wllurdc"ed h,,,..
(c. nbe ill1m""'....I,·cxpm,;,..., j: .n d

3 "'1'='inll rnmpkn fiom ,he nm ,," (nn D<
iounn ndl' Cxp<",,;ve:j

R..tio"inR un t.>kcpbo:cl>ypr~, bool i lLg.

co« 0' k" .ery; OTon.".. cOOlhinarion, All of,h,' , .
""' hniqu.. htve:be-cPu..-d lOcontrol,rcn.<1<> b k
""'ncy m thr US md d ..." ob<'l'l". Ah"' ... ti 1\..
,emovin!! lUCk.< from map'. ob<cur ing: <r.t,·k
rn lun cn ,n d per iodIC d".u"", . ", all f'O'"nn. 1

'1'J"WCh""
M:mJ~o""" cmt< ran be ""nl rnl, ,,d ~. tlm

hoth e,,,,!: ''''-' muc h ,boul ""(1). ,."·",ibl,,

d".... ~. li""d13'io ... ,"" ~ 're.... ,,--h=d,...
di.. omlOn miidu J>l1'V"'1l pn 'l' le l!""' 8 tim lt...
HOWn'l"l,lh .. che'Jl<"'t optioni< oot n"""":lfdyth~

b«< In ,.... 100!\ ,...m- onl11e of,henlOt<' "Xp'"ll­

" "" fi..-", . of <n<-k . nd u l1lp<i'" cu" ..uu,'uon"uch

" "u"" " "". nOf only l>Icnd in bM,... ,,"11 th<.~T

"" """,d,,,I-."' <hao ch.Jper form, . ..,ch •• 1>,,:,,01·
wJlh ,,,0;1 wooden c.mp pl..l1fOnn,. 00' a1", I" ,
m,.. 1tIO" I':,... wi<h I""", ,... imen.",.., com.

Options for preventing the introduction
or spread of new organisms by users of
protectedareas
Cod"" of purnr.. . re one reech~niun ,h" hJ'
b<"'n u....d to mit ill-llC .h" und«ir, bl" dfee" uf
p" l u"' .... They con br elk"i..... in reducing
,,,,,,,,",Ihk u ' gradually inc menu l d.lnl>jI;"
H<J<\/l:'Vt'r. lh<1'are of llll le u forplCVe1" i"g ,hc
unWillnl lli nffOdl1eti<>".-.f "c"" org>m'''1\bran,,,
,hey n.. n.-ve:runi<...,..,u)' .o.k'l',,,d ,mo" l1 u ,
ind " t.>k... ,....lyo"e "' " odllcnon to tab!i ..
pulnt liJl1y,lJllUjl:IIIIlIlTlt'U,i'lll in ~ n pUc For
rtylli"ne." bcc:ffccti......il nn'''br c'''npol.., '1". nd
policcJ .Veh id .... c,..up' njt.....ulpme"' .dot h... , ,,d
booUmu" bc cl", nnJ , ""I",tllll'i ... <ily o,cJ
drJnUl jt. .ulio... oUl"<:I,,,h .. proln'le d .... ~, or
,,·i,hln lh" pro'e<U'd ~... ~ " 'h..,, k,vi"l1 , n

", l-"stai <>T ", (<<tw ,re • .n l' " wry expe''';''''.
Pte"''I"llrion of JCc" " o ' ''''''' p.aru of . pn>l"" "d
".,. (rom which, di • rou ld be ",,,,,,d by
I"""r k " .o .I rn-".r i H .....-ef. lo be eff,,"'.....
.u ,h'lw ronnmng,..-q ultcI . h,j(h I.-...d of"ro!lCmg
01 u" 'D1mOU>soc,a1mppon

Optioosto reducedisturbanceofanimals
It C<"Il" iring .h" hi!dt ~ltehhoud Ih.tl .h .. f...-.:L ng
of .nin.,l. wilhin protened are" will .....,," In
... . m'''ptople. IHlDI.r..O'''<O')...en'.. m'''lj u 'i>­
,lin i"n , ban. or hi¢dy regulate. Ihl> utivuy.
Nooc.h"I""" pcopk ~", ,, in "'ju rcd or k llkd .. a

....olt of,lk~ fl."<'d'"Il-P""''P'..'ll·he ....oO(ing m
' ••n" nntiOo "{ lh.. mt",~rno\'C 'ndividu,l.o(

f'UlentiJlly l<'Ihal 'P"ri"'.!\cr ..... r" , ""... impotU nt
(or rhe b...ed"' jt.of," "",h. i. of'rn .l", " l'i'.dJl<d
In ordc r ro ",,,u,,,, lh.t. p"opk arc no' Ih"... >I

l1n.... "(lh,· ).... . wh"" lh,,ir preoen' .. ,ou ldro u'"'
hiw. 1"",,1. of D1o,uli ry. or, ,f p""",n t, d" n,,,

di"urbw lui " lJI.

Managing Ihe nalural aeslhelic
resource
T h" ,,,,,u... = lhoe,ic re"",rce ,,>corpon ' .. lh"
"nrll . \Uund. touch.""<. 'i'imwb')· OlOd ", ""'. of"
r\JU.lrJ.! POO\""l nt l aud n,l1ur.d b ",},cap''' ' T he
buury of ,,;ld Lmd,;,,:.p... 1w lung bttn , prim e

mOl;v.l i" "for ...... bh,f"ollpn'''Clro.rel$.1k~ury

i,."( mu'""' .'" the '1-" nflh.. brho ldr T.:llld
bt-boldc-n ''''WL'"II I,"nwn ,o Y.lryin lh",rperc~1''''

uon.,Mo«eariyn, l101UlpJrb cont:lil1ed .ju-.u­
p""'. ion o( ", . " • • nd ""'"1' land, cn. r:K1'"I1<no
,u ll d" mn",nr III ,h" ",; Id b,xl . n o( m""
cou" mpor.ny cul" ,.... .TI,= .r..o ......'" 1o b.-,
hillh <kl:"'" <>fcr......-allrur>l <omuncy in rhe
pCTC<'l' lion lh.. . \1~·t"-w.ter from :m <>f"'1'

Jd,.<k. ' hrou~' pmia l ,~.ion<crft"ll.ntobl"

dft ,red, .. ir would h" IfI Ea>tAfrica in .he
..3rl)'~.. o(ou" pct"1 H.......,...,... rhQ\l""' ho IMo

" " pb "" ,cnd ro'prt'<"C IJt" lhcir n.. ur. l be. ul)'''
mu.ch .. .hn<Cwho live in D1ou" uim'pp""ci.r..

m.. 'Pk""""rof ,hell lubl ..... W.. grow inrobnd­

"' ap.-. I>y1"; "11in them .nd f""KClW' bl""'I)'.
th>l l1loybt-unfeh by O1h..n .m f.", ih,r ru m, >!

o~... . nd<c e"",. Con\'C.... I)".,...tU1ron tr.»h '"
f,,,,ili ..,.\m..l"" p"" uu yb.-.h.. ,,,,,jor'lIr>enon fur

v'<i".... IO" ' ,Uf:ll . , . ..... ,".·h n.hc .. ono"'Klimr ­
u""el"""",,,f ,hc H. Lol'llllo)'\"(IorldH <Tt" 1l"'
"""J inVi et N,m . f:i' y dwdkn "'.I)" be drown 10
ll.irnnl l re" la'Fly b)' lh.. ,~.. "I enn..-,u WIth

,h",r normal "'l>11~'

Management options to maintainor
increasethe natural aesthetic resource
II " Unp""'lbk ,,, " ",d.U "'1<"' ''''' imp<orlO on
the 'u nl _ht"!' r ..... ' '' n:.. ,fi''li--. u<1ore ."d
(u,l" i ", ,,It wllh", l>rolee' N ,,~ T he bM,
opri"" i< ..nt ." I>","'l wnhm lhm';b,,'ifd.....d­
OJ'<'1"I,... .ool'U"..rfult " .... i" .il"~be l"..,,'bloe
lop.-ntu<.krhen" 0'l"'"d . liltk e" lu mooey ""
di't(UM. Of. " 1e.1I. m ........ d i'fliUi", ... ~ <b ill"
r ru""inn, I li'!C""" ,hou ld lel... " 10 ~Il "f lhe
leO,"", Th. J"' lh"t ic '''xf'<"1" lt"''e< '' Ihe lookout
nl.ty be vt_lU1Iy " u" u lIdinll; bm ,fOlIl""- Call be
he,rd ~",l ruok i" l1 food 'm elled. the fcd mll of
beil'll.lon" wnh.hcbuu,y"f""u,~'lY)· "".r-

Th e """ n.ot . r r ." , ch 10 n,IUr>! .....tbene

Y.l1 "" rn~uJll<'n"' nr " h'!Ihl)" " nln. " , " - th..
ll...~l<'<.lw:"m.. ll...',..; for the lln:.. est nu m.....r.T.....
.... c..... fully nln "din fn.>U'<>(rh.. I""k"" t, ,, k-, ""
th" " ""'lh.. hl<l<lh~"omi< pow", . ulionin ,h,>
valkybl"l<>w;~d. ,... I""'ledl0tJ1U1l111iuvl"""
o( "' .-UK ,h<rur lt" "': vtqtcr "'nt......nd e~r p,rk.
>1< l>u,1t I<l I>lend illl" rbeir .urr"u"di l1 ~'

Qu'''m.... a" d ",li "'d...... imp"rr ,m compo nent>
of lh.. n"uu) , .....h"t;,· e.~pe riene<. le" d ", be
i!t" " ....d, is d<>e. rhe need '0 pred udc arniKiol
b¢" II 11l¢ " . lf ' ·'ln ,m Willi lhe fuU t1Jlu'al



_...-
.~"he'i c cxpn;en cc. 'h'1'''''''' ''''''p" from roAA,

vi.i,or c""~, . lld loc l""ut> (0 more JU'u ,.:J
pL:.cc•. morc r<'l1lOCcfrOIll mnh.n; 7<.'<.i..-,-"",.nd

imr...si"" imetplt"Ution.L<.n< ....nd.udsof .... thn lC
m.on.~nl =1'.wI perot;, mcmcnr ary g.. "( '­
... llon ofvi<iwn ... II&.<' mo ....~nng .,.,.<iol" fil a}'

lie d ,, ·whct<'.bur d'...ppoml.J;."nfullch, nd
d,,, lluuon thos.. w;lh highe, ".."dud> ,,-ho ..
pot Cllri.illy .he IJIO$I com nu'...-d .nd riTKUW

.d"",,",../Or\""'l<"><-"<v"
I( Ol1.. a<!ort> ,h" f'O',,:ion,h.rth"n.>tu r.u

. ...'h ..",lnouf<ci> in.-l.l"'"dcmofth.. " um"" .
"f ~opl.. whomight cx,...,.i..ncc it in .nyn"c
pl:lo:C.OIlh. ti''''m'cn.clyn'I." ..i 'o ,hi' numbc. ,
;'hp"",bl, 'o qUJnl;t)- i,. putcmi.ll"",frommy
J,·w lupm en' with,n n,cu Lts,d" ' l'ro ,cctcdl""
V,......f,dd, U n "'" 3IlJl)'",,] . Th. g.c .rcr ,h.
pml'0 r!lon of,h.. vi""..fic1d ,h., is occur ;c,! by
h",n. n ci..mrh.ma and . rtefJCl>,' h.. k<.. , th..
n"' ut.l . .., the,ic tKper;ence.lf ,hc"", '':Iri.b1~ ~rf

nl e~,u ",d , ,h,'" il ;, e><1' 10 ,~lcul."e ,hell rfL>riV\"
I",,,,.. fron, ~Ite.nni\ 'e d""" lop menl r u m , ,mide
or oU!.i,'\i· rroo:ccwd ~r=. or, ~ hcm>ti,,·Iy. 10

mU"'rf the poIent iil g.>;mfro>m1'>0><1 r .......'" ~nJ

rf h ~bd,ytion (K;rkpnrid.: >nd l l>ncy. I'JII/))

Managing remoteness
RemO'trn~ of ID ~rf~ lium hum~" ,J," urlu nce II

~n ""poru", '"n';'!c.,,,,,,, ,ItICHl"oftl", I""cn­
II;» f<>r n~,ur;ol ph..nomelU. , uch 2< fWlctl<m"'l!
n~lur;».yu.m.. ,,,bmhpe" ;,,{In :lJl "" d,,," rbt-d
rond; no" • •nd 10 ,mp:m ~ "'II '" "f ,h.. w,ldIy
J'f"n,·v.J.,,,,,,,,,m,c mfmm wh;ch ,,,,,,hl""O"'.
., a lp"·d c<. Th. ,,, ,,,,,, ,, nf w;lda,,"' , " a

W"" crn c" ln,,;!) <o", !run ,h .. tll. v « ' n"· lim••
ind u<k r n·-. gricuJl1InJ h"nun;,y >; p.rt oflh,
n>tur:ll u nd."'p<'. but whi<hnd ud....,h e . f1d . ch
nf a" rKllltun l,;n,lu "r;.J ~ nJ 1'O',-ind,,""r;. 1ooci­
cto.....k ln.nt, of n..I'" r. ln"'I .Th. f;lct rna. '''Ill.
r.'upl. find the conapt on~n,i.... henu.... th ey
u .... II. " ti.. , "I<:"'''''· IIy. t<> imply th~1 Ih.,., or
th. u ' n'·...,""d,dnotu"'.nd illtlu<'Kelmd ,"""",
de<ill''' .ed .. wddern."... ,J,.,.,. nol reJ nce ,u.
u"' fuln.... m m......~nlt'''tunln'.....

r\ u",fUliJtdocaw<of "'"lUlC"""" " the '",oe 't
ulo . w.Jh-r .......,h, Itt""" ", fn..n thorn... r_
Np<>imofm..ch.o."zc<1.cc , U""' ...V<'r,n"· ..
"' 'lUlreJ m the u.. of such mC;I!"' ,... " " .....n.
p<'t'f'I.,. u",'" (ou. h"u"' ,,-.Jkmg or "'k"'"\1C

"'~. ~ ' umo.. m for .!>nn '0 n=d to ",~nd the
n,l'l" <Iecp"'lC..nlOng n>tu"', .. '."";""ll:p.....p."
In p"""1~el .n·" wuh (""--oJ i"". I;'",, o.Gn1~ty
bt·..... ..nd, p'''.nn~UY'l'i nlU.l.l.xpt',i.",-c III I""
tn<·g;of." ......bI~d >-t,,,<.Oth"B "'lui", gre'ICl
t1n lC dIIUtK"' in otdo.1 to ~ moti"'nc-d to Ump;n

lh.wlld. lf..........,,(1lt"nc lb.a;cdonf2<ICl.mo''''
np.bl",..lkcn, t nth""pl"Oplem<" 'cnmmil_
ted to wlW,-r ,wi III prot,,, ,;'m IllJy lind ' '''
"' ,lel,·m .... In your pnt.ti ", wi!.:k"" ... >one. The
w.o lulC .:!i1'.n." I"'''' hum"" d"turb. \"",, Un
. lw h" "'''.,u",d,Th ,< rd . t<.. to th,' J ;<" I'. tiOI1"r
uml.1luul.u"nd..nd ,md h,.nd to th,,(.dinJ.: "I

n:mo tt'I~ ' ·'p<r...nc(dbYP'·r>pIc.• llhough"to:.>ln
r<'"U rl. dltTcr," thmren·<1'""n crfwh >l (onsti.
lW<'"l "n .d ' ·'lu'l " di'l. nc" 'o;mplywildcrn...,

Restorationandrehabilitation
In ',L>JIU~. com",!, . prot~"ed ;111'> mol',."""
ill"viu hly lind Ih"n....l...... invoh."d ;ndfuru t"
""""n:.It,, n.,,,..1 "l\';ron",,,,,, to «>n,..h;ntot
........'Tflbhng. known p"' t conJllIon by :

"lomirWtnl': d' ln mtn u l proc"",.,,;
• !C'f';urilljtdtg.. d. t;on;
• n''''uY;n"innn<1urnl <pe<Jn: o.
• ....."'trodnring,p.rinth>lh"'......ni,hed

r\ , bl". weU-h.t>dI.d m,or>lion .>te.c; .... r>n

ha ",-" I1I"u, b.n.fit>: bUI ~ n" n- vi;J,k u.
p"o.ly h.,ndlnl. l!'''' r' un b. ""orn\o,,, ly c<)';(ly
I"bo,herono m;c wrl"nvim" menul te·" ",

From. ,,"'m'''phol''!'lira) V""I""''''I' ...... Iltr
?",~nr,Jl 10 "" lore ~ d.m.1~"J \it<:depctki> upon
Ih.·l\;l ,u"'of ,h,·I .."'.\ft l1',n< ."'lth,pn"'.........th..

fi>rmcd them. l .inlt di ll" ..'" m.y h:I"" >c,'''''cJ
wh.", the le'lul'<'< '~ furm"d " f ", hd nx k. H em •.
lh...~id mel .... U. Ih.o. "' lfound Ihe .1m6.-..,]
t1.'i'-T'1,i. in Helch H<1chy Vilky. Yoo.-nul.

l".ti<"u1 I~.iJldlrUSh.><'t"'k....... lfcrrddu.to
"""" >CI,,," . bul only me,,-~' ,J,><:ol"un:d by ~

""'p'-'...ry ·!:>.tt ••tu!:> rmg·c>u..-dbvlhcd.,,,h " (

lid,,,,, w---.n" OR the " >ck. n>.>Llng """".u,, n
.."urdy 'ubi... CnrM:ndy. wh= ,."..-r'o'U1r ' "
rivcrl"",\;;.=(otnw-d frmn ", >cwl<u h.L" d ,,, li

<c"<J ln f>.,w ..... n'~(... "'..:"";lir.tlt J 'nut:"'"
lhe<fr I1IIl'''{lh.periJne(~rl.ndfurm•• .Uld.........-
''Ilir-k\'tl lln,'uufinm m»" mdure d. I1l-': l n ~

L>"dohd.. "n<um"">diJtg<lop.... l h"' ·" t't . ;u b<><h

>.tlw.l>OrI. bndJor ...... dul = mOl\" dun ~ f.....
ID<-'t"" b...k_ the n'<CfVOir .uo1x. "'ill nul be
.mded by "......, Krioo h«.u... rl ,J,., 11 w........
Ic" gchof wind w.l~ dun "Of ;!)Io ,hem to ••:Ollr
. I.>k. bed . t <kpth.

Con<lruc non of m .rt~-,("l f. "inlllt nf ~

,k"n>ycdl.m,lfi"", don no' co",';tu,. ""1"'._
lioll,whirh;n"c .1iIil1\'11lvCl ",-orkinl: wilhn.'un:
to d l"rl rer ov<ry. Th, 1'C i. no " 1'><;.y Ii" a
d' lll. gedlmdformtohe;;) i" cJfi( it lSlh. protlucl
<li ~..omorpho)".-::ical pI'OCCS5('t ,h>! nn h>nj(Cl'
"P"'·. .. . I ,h• •il. Jue 1<;> du"~.,,d d i",.iJc cond i­
t;" ,,", ourh .. . mor 'I" c depO<l{,,(j by a !d.<"i"
du rmg th. PI.. ",o<.". in m >n'. t1l<lt l< lIu",

." ';,,,Iy de~l..i.. . d. C"'lVt'nCIy. if tit<:pmc._..
"r i",~Jyn:<J"-'fl";b1c(o,fO<'IU.uiCIn ofl""bnJ..

fornl .", ,, ill opc-n.i" l!:>f lhe " a,\cgn:<' crf

...·If- !"'/l i. f't-""bI •. C .",fUJ "ncmof,D
cJ"n 'IIl1 inl ll. L:"' J form rounuul1J'Y i. l't"lul....1
And n;' ;nfin i ld\, ~l{cr. •nd ch".1pt •• no< to

. 11.... · d;tnu g<" u occur in 'h" fir<tpl><:e
M>ny e<ll5yuen» will """"c ,bcpu<l"", . nrr

d.m.~"', providint( rhe "ndc.I)'J1I~ cnviroumen u l
cmtt.lniomh""cnot bc..nrhIDj;(Cd.lnmOU:';IU'_
I;on,;n which condi'; on. tu,·. be." <],.. ,,,,,.1,
n....,.".... ti<>n. w,th 'J'C'";'" <un.d '0 .he " cl>.

CQlldition<,wiU IXrul' w;,hOUI .ny hUl\Ull;ntCl ­
Hnll on. Wll. .... d''''. II:' h•• ;n;li.H,d r<" llIvt

te.Jb>rk, ... ,,,,h .n e,,,JlIl gtroc\;;.in.., ..,,mioll

m.yht.·m·( l"'\<ary to ""b, li' c th. ,u lw .. t,· b. t<" e

" >tlln l rec''''",,' nn oc" ". Sum" 1<,,,,,, of
h" o,. n-in.lu( cd d.",.~ "''' hn ... hitchlvJctri­
",.nLli ..ff« t; 00 '«lhell, ' l\;ltur>lnn •. ln th.....
( . .... . rc< ' OUt10 l\ m.ty u k. lh. furm "f.utlfiruJ
u'p"" of f..rnh,," .n d dir«t >('('J,ng.'ll"p!.anltnjt.
ur...,u..... '!'«;..

Managementprinciples
I M.n........ "...I 10 de.." ",,,,, th....,unl

d crntn lS >nd pmcc<>e<du l me.. pMC-C'cd
'~~;'I"o"in'J'O"'Ill;npn.. ec,;n", .ndltiw

m." .. ""l1'''' '' pr' Ullly 10 nuint;wU1'1t th"",
c1cmm l1 >n<lpro..·...,,'<
It ;, ;"'p ,ibl. w m.n~lI:c • d ",u".d

p"'I ' ( " 'd t>.rk II' n'·p'''''" ,. ' !>"d...., !'''.
hu, ;tl< p""",,blc 10 ",tubJiu ... ~ . il.... til>! It

"'",,""',, '''," ,, of II< n'l\1l':1l ,,':111<•.

.l M.~"'ml,lcci<1on' '''o"ld hor b.....,j ""
<ound ", ;.."", >n<lknowlc.4....·. Uldudll'lf lu,.>I
lndmon.lkJ,,,,,,J ..dg<"

4 In "' 0" (;rcum,.. n(~., ,·h,nr:n il> 1ll.,Lltl<­
m cnt ttl' ;me> ,h<>uld bc.xperim( llu J. "' lnl:
'Wp tt.... ",.n.!t'·"" ·,,, p" " ·c....... rather th",
co mp", h. "",,"

S M.n ."",1':n.lur.>lh<'r iuf(c in r mt c<led ' .......
I11'I\'Il" b<")·md loc.l i, ,,,l r h"" OI\l<,,, . t,,
Inr h"k fu" crioni" t(n.u u,..l .y" cn"

6 l' n>!, Cl, d ' I'C' "1>IU""", .ho ul,1 !-cc\;; i,khc~ ­

1o" .h" ";1:'",1 ;,mn;"c", .1.>1111.' tn Ihf
U"pu1U"l v:tl'''.. (lf·th,tr .''' J..nuulJ
fi>lk_ ;u, . dtp ti"' Jpp h con<t ,,, "1th

"""'l)(i""lhl'C'''U>d " Il"'llC"ntn", d•.
7 r\UIlUJUI':<'ffi....,mtcrvent;om \hould he :

<0""''''''''' I>.;,h m.. "1':I..~c pbn .. 1<1
.·on-t:tV:l""n"bj• ....-r..-.;
b.....dupon kn""·W g" of th.d" tn bun.>!l
Of lhc.lf,"'·.lcyClwironm."u l ...<cI ... . nel
mnn;lll r",llo,,,,,,,, rhc;r ;mp. et " " bi" .
,J,.vc""y .nd ",h• • pru'ened .... .

0""="
M B'odi""''';I)' ,'oll"''''' ';on ;IIId vi.b ,ht1' of

p"rul~.;"m<>f k",·"",r;r."ticn d'"1"·,,d " r " "
(.1<\<," beyond pn>,,·(t ro . rc. bouml,,;.,:

, h,·rd <"'".p.o, c<,cd . "' ...Jl<luld be " lJn'llCd
~. p. rt ofw,d~r r"l(;" 11<

Further reading
n...Id. w,J. •".1 "'U \I.~g<~l . Ii. W (1'1'1(,) N or •• J

1~..., ,, . Ch,plll.n .,,d IWl.lund<>n
liu,k. l. E,. t:"' ...-r.C. C..s..h dh....j. . ,>dW" U,,"I..1'jC.

1::: . (lUll ) lliol.';(it.t Di....,,;,y: tl.J/"-",,i"JI /" ,"", ,,

,~~ .~J.rrti,," CoiL""'","," .11. ""t"""....' . CRe
1'1l......l ,mdon

(;"",. M . (21l lolJ C;....Ji,n , i,y.. tia/","Jl oU>I c, ,,,,. ,,. "J!
• ""....'u...Wilt-,·.C hi<h"'".

y.tf \. l.. I'II"bpo.A. f. frn'u. I.C.~; I' W

~bkl,. S.W .nd Th.-..pe. U. E. (I'M) I>:~l""''''

.\/...."-""""", '" th< t '",,, J ."'or". Iu." ,j 1'""".
W.,J-,;' 'ltIon. IlC




