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I'if't,c/irI-ycars iigo ttoultl hair$..rm":gj.neo pri.c-':,s i,oul"c be nunür,üos oI'Lir,nes hrgtrel taaay?'lhe c1r'ficufLy oi' .inLuiriv;iÿ uàoo""c;:nuing,ei(ponenur:el ciiange is grtaL, everr t'or us living ,triry wlLii aphenotritnon sucir.as.ir:f1aLlon. l,nu.s, f'or- $rany peoplc,, ir.. §eLüisimpo.asi hJ r-; tlie relatl\.,,sry smalL dcfort-sLeci âr.cé oI' iire hm.az..o, f oqaycoulcj incre;.ise wit,hin a few ]iears Lo Li-ie poiric'of enconipassing Ll:r,wholt; regiori. Thi.s is precisely whaf ilouic cccur"if dei'cr,rsiâ!io,Here to lncrease in ari unj-ni,crrupt,ed üxponenti-al f'ashion, as inl'latiorrhas. the same iack oI'unclcrsfanriing causÊcr rîr.:riÿ peopl.u Lo be,surpriseci wi:en bhe ioresls 1n Ë,r.aà11's cenLr..l--3crt"i:'sLates
ciisappr:ared in less thah a ç;enerabion.

. To evaiuaLe t.he gror"t,ii curve of'tLie cief'or.esLeoareasr it is neees§âry to measure them in suceessive yE;1rs. lr, iii* .1

ce§e of' fhe Aniazon, aata of' thj,s'type aî* very scarce.' C,ne aLLiltnpt(F.earnsioe, 19L?) useo informat jon irorn LAi,tDSAi iàoÀu" ior Lnrce.â1ree,i.si';here t,he Soverhment seLtled 'sma11 farruci,s anü or.rû area of rdr"gecat,ü1e :*ancires in Ronciônia tor. ilre pprioa 1g7i-1g,iô. The d;..it.a§u&gesL tlte ürenc is 'be Lie r ci":sct'ibeci as exponenLial rather thanli near

is lisLeu in T'able 1 
'and gr.aphed in Figrir'e zt | ! T,o ber,tervlsuai-ize Lhe ire ncis 1 Ltre 

-hoilzonr,al aies ol' Lhe g"apas begin in 1g7ü.' l-te knoti deforest'-:i ar'eac Liere reiaLivcly lst:a,t I at*t,"ât ri"J-ü*"*o oll-thefiADÂi{gh/i-sitr,Projec:t,smosaicofyzà.;n'iolônc+^.1.^..j*a1.,È!.
(Erazir, ri*iinanà:.à oa Bepribli ca , DilË,i;"ril]5;; ;ffi;i:"ilr]i I 

i-1eT 2

-1973-'19-i9). For purposes of ccniparisorr with rat,er Liit.rDSAT'caia r.ie1- ü<r!i consioe r Lhe open aree i-n-1g?0 ncgligibie, Laliing {-nLo ;,cccunl, 1,n<:
me Lfloc's inabilit,y Lo ioent ify oeforesteo arcâ.s uncr€r oicj seconcgroivtkrl âs-h3,s apparenL in.tire case-of' pàri'.'s zona Ê:Iaganüir,z,. ,
Tiie facL t'haL cief oresteJl_ r.Ëe;,s. reaily .ciio exisîïl igitù only incrçasesLne cxponen!1ri ràt e lmpliei: by t i:e gr,apiis in Figure Z, §riui,e tiie oi,ùna-r'eas in 197'Ü are consiciercq ze?o. The axes are pr.esèritËo in tile

'u-'êraphs cxLetroirrg Lo uire yeer 1990, to rcmino tlie reaee r. L{lû dâLa;,1r'eaciy âre oub-of-oate ciue Lo Lne extremeiy rapio pace oi cvent,s.
a'ented in [igure Z indic-t,e

p o !e ! t_r Bl _:_- _1. n_- eq-no ônj*;r.- arl

9

The results p
expJ.oslr,'e.cef'orestation apparà* - Jiaüs-Gr,is.s-o:- --Tn-oüre-r-sE aTeË; L n
expoilentratl; 

- 1t is neverLheless vely
nonconrà oe e.I j neo slign tly 'af ter 1gl,
mi.gÉ;!;.nis movj.rr;.1 on" Lc ruorà aisianu-f

res
ntl

parfly I'rom a c,t-crease in Lhe. nunbe
r I ront I,ia"to GrO§sC. '1tid incre'asing.m

ncr§à&sû may noL irave becri
rapio, The oef oresLa t,ion rale -in5, p;rruiy as ïa re stiit oi

ronLiers irt Acr...: ôno hor.airmo, ertû
of' nigr.iints enLer'*ing Itcrrdôr:r:- ç

vemenL of' .ru1§li.anrs .i rorn Ëonoônia.-,--'.,
uniis !rltfi no recent oiits
re has progresseci f urLirer Ltt,;n trir;

one of' l"he f'eoeraçive
-- tneelns deforestat,l.on Lil

r
o

e
resuJ.Ls 1n Figure Z incjicarË.
..\

' \ Sohie sal"eilite inuerpreL.rt.ion tecïtniques-nâve Ieot,o llie opposiLe impressiori: Lhat the area§ oef'oresLco are ruuch laruiJ.Liian those si:own in F'18,ure 2. An thPE siuûy of'-areas- burnrng fE- 1<)c f
T_Tlni,..lh.. li:-IRn s€risor ori tlie i,rcAA-g sai,erri r,* rnoica Leo 2û4;00ûkt;t- (20 mi.l-.rion tra) _b.ui"rring irj ijn âr-ç.â rougrrly cur.r,e sponoinu Lot,tiè-[clai. tinl;-2.on, ot: r]i.,rich bû,üü0 kra<.(6 n,Iition naj rjet," in t,he
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Lriç )trUüti i:!a'- (;.i; lt:.iJir,,r;:i.,,1 c...t-uulirt.;i: i.ri'.i l.i-;.1-u 1 :.s f,.rirj
i^Ilf;uâi i'Ê1 i,,i oi dülür'r-: i;L;'i t{. lt lr, itt:'i . I;rr';}L, i)ui',ntr,1. is ri()L Lric s(rrtl-r
,^:,.,.t.... .: 1..^.-^+..r..i/.,-. r. I I I rr r,_,.r..(,{ ..yr;r-lrr1{}'r dü uLJ.\Jr L.)uuL,.rUir; U(.LLlL Ç.-L,'"U;'u, i;i.uUri'.r,j.i'ÿ rur uur, uriu
üûps:Ci-11 I Cr;i"l'cLr.rO i sr^1,.,.n,-.r, I \.1.5; r-oLl.Crr At l.l:LO Ct,CSSO i:Irü Ci OiiS
arc u'ui.'ri;:o r.îLn;;T*i; (Jüi-l:jil io cr;-1.oiÊr:-,LâLl-cr-1 . ;-ec: onfi, p;.r rL oi Li],: ht,{::i:.
yiet<rirr6 Lli.. 2.0I,ü0ü i;rt( vâlLrc ii.,s ,)ui,s-lü., t"i.* 

""g,il l,rir];rao!.i (Lr,,,,
tiî:.'t t i ji t-i.lli'' t,il;, L. Ll â(() uÿ t.i,;.t li c,ü-. i:.(yi.zcnt (,1 !or. Ll cir:-; cf' ;r,,a.t. lrrtirâr,r
iiii(i Coi i',s), ;-r,û tiicse .l;,ii'r..,ttl/ cccupl-r.J Jt.i. llt t.r,a ilost.-L ÿ p".jLur,û ..n.3;,' i r. '-,.u ,JLi.,-r ,i.-riü1 i.(t,- -rrcLusjo:, OL !iû:i-- !;t.,.,;;Z.u:tIÉ.ri cI._;:j * juil

iiar-ul:y coii,l-,crisaLûc by rrcrL. j i;c-r u.;i r:g i1 oi ...:::; ; :iri.1 !:,;api, i.ri. Li; ()
cotiibj.it-,': i.:r'i:râ i"ouÉr,h-l-y Ihû sirriic as tiie nof,*;\i)àz,ouri;:n pcl,t i.cins oT
l'1.,r'::nn5o iiiti (1 Ccj.is (i,i'(-.ti nc) r't, 1 cI'tl',É f:: Çti;:i't,(-.r'.'yl(--l-L noL ccïi;i.c(i by
1..t':2 l\/irhii rr:ri:5:t us';G ) . 'l'rtuse i.tic.,r'.-ja,scl1s i-cC,.Jut-ri. I'or, r.h;, r t.F,il t.
(;i-1i,.-:('i.ttc(: Deii,.r,crr Llre ;:LLt,(,Cü :iil,Z ,;.i,r"-r,;.I-;,,;-t,.;r,ri 

-r,,;,-ioi"',1,,u

Lf:,1 ,5ü. uü0 liL1l r--i-lLi,J i c;. üür,i-,r- i oi-rs L. 1rr,: ÇLi ie i,cn;,,,";;;;;-;,"-
t.lre ü0,riCU ir.i:t' l:,i-tf,j-;:L€:l-r.;cl as burr-j-n;.irl rJerjsa, iorrs,. ancl Llic, {_
.;):Ür..; L; r-it' LIri'itla-i- uvf'üi'üijLcu-l-Otl c.iùur.oL...ri.i in T;,irle i is probirij-,.j/
; ÿ l t u : : : r:' r.r.1 ... r.z), . n ^F ri i.:..-.i-:) 'i-r-i 4, - i-i-1"; vt^'. v\J ."r uti '!. !.... i./!- vj. t.Lt,- i-;-r, lJl', tI' Lr;c plr-rlc:li .;icIl 1.'.1

i,f'i-t1É'I'..1-llJ l.iii t.tî::-;î- Iû-iiSLlr'irrL OC!i Cù t.C i,,OLa.L,, . t.r:sL Lrrc .v,nCiu Ol ir
Ëi c'..ur'.i (;-Lur.lal:L -Ls t-tL:t l:rr.g, :.r,L:n ofi-Ly ', SriJi.r 1]-. Ir.ici"1oil l-s, ir|i jr-.c.i.t oi.
f 1i"... ii;,- l.vlrlij, .r,rj:"1us üs(:(j ::t-.c cÇrr,§,cse û r--.r s;.ii:tir cqL;rI,i.s or picl_u;,_
t'it-:.1 !-l-3 (pr-fe-,-:;), rj;:Lh i.'l ta!:: On J:. fjj.r..t,.:r. ir.t i, ti:lrîrpC:1.;LUif'u, Oj
t,?'a"'i i,-r,2t. ), :' j -n i/ir.,. {..t2,;,,: rt.oI}t (lrjLJ 1,,,1 tir }c,re, ts
S.uI1-l-C:Jt.i i, t C ii:;4;:f Lr:,. S,;flS ti,'S: 'Je,uji.. i.t,i.: Sr:1..1.û lo ir.t ,f j-Ca,i,: tr,..,Éjnl,iy.r;,'1"2 i 1t'- rr,'- pi_->.: j ;,s bul ningl(Ilol,,j u;jon, itü).'i'ircr,tîi;i't: s Lt,.r l-,"i xel-s Lr.i(1 L c.i'l: i-:'i.,a...rI,cü ljrlu(.i l-trss L:i.. I) niiii- of r;l-:1.
î:r'a.1 ilr Liiirt:itirl, f.i:Ll ici,C i;c .. l. vvui'r:tiL.iitliat,È., -Lri 'LIru er,] Pl, St,u,f,':i r.3tart":'JLi-cri i:ct-Or of 'lÙ;, rr.s .:f-)i4l -r.rtrl ï,.ü (-:tJ!i!l)t-ir:!sil Lr. l O.r'" pâirLl-:,i 1.r7
itÙf't':,.:(.r l;.1 ::f :: t1., i-:t.'t,,1 cf', E.-j t'Ci:ijI U(jil;ii,Lr /llr.ji.:i. i(.",.i, 1ÿù,.,)- ilOri.Vli,, I i.
is 'J:rilicLiiL tc ûL: I.'-r','(]; c()r.l;1,;;. llt, Lori'....cl,rcri l.-cLc.l'' LrlrL âoaqLr aLuiy
r'Ci)i"rSt,;fri ij L'i,: li t, i i.,:.r-,t l.ri.Ci:t.il)u i.ir,: r.'(i-l-..i,iCnsit,r.i; l)f. at',-e bur,t,j.t,; L'b* Li,..
Lf il--1;t:r';rrg Ol i.i,r:. []i.::trllOf' 'vi-f l.-:§. i.i r;:r,.,jnOCU§,-j.y u,iLt., Il I,!- l*'if;pe ,-,,-ii..,f,,r.

r i '.i:. Iic Ifi'u Lct,.],.-i'aLuI,r vi:r'ii-., r;..L-l,l L-Ii.,r.; ûf c,i.r), crllu jcc:rj,:cI.ril_L,:oIr5.

.1

artais
bc t. r,;c i,

ili:r' bcst. iri-i. (luIt cc t. l:, I t-irt, lTiu,t-<ju.i1'fli:,iini-t l,ici(it ol
burnilg erc. c,ver(rsLlIn;. Ltrs ci oeL:ol-c: ..itê.L j.c,n j-s t.lie o j-scr,epi;ri(ly
ï'l t'ile burr:ing osLtril.'tLr, airjü:rr -{.Vh.hh ncesr r-lrc,ricui of'<rcf'cr,a,sLa.à
;,Cl ,-' -in 

- j\crl(:ôI:;-,'- j n l.rr,-'-S;, 1;,i" j'.. ,i ,.i" i;, [ 1 ,. ir,(. ]^VhIiri lrr,;,_rü,
l:'Ctt.ü il5r it-afl-I'cUi,ii;-i.l--'ài1c:rti (jrûISotrirl Coirriill.rrlCaLIüi.), 1gtü)
tLr '- li,:tL _ l,9r,r[; i::rr'-. Ct. 1:;. 'i 

,,. - Oi L{,r; Si.,a.i Ç, i.;,:,r_: Dui;ti
si.ti: (3u,., '.,ir.Ci L 1'). 'it,* .:,i,Pi,":.;LuL; oj l-uritri:; ri]ü j-û;.iLcC trrau'('iJL ( 11.'il, oI Li:e si-.Ë,L:.- ) \,,,. s bLii. l'r.t i.,1, iri Igt.t (l;c,Uzr,r, ri.
ÿiiu: 'zL'), /r)'',*à ùurol'.,liL'-; js cur,iti-i. l.,Livô s.rr.ncL LrrC b."ïïrirng
up;..t, lorj Qi t,,rr-' SL;,tt, ilnù -is ot' riCù!tS,.-ilLy lrrLir:lj j.:it.5,ct, Llti:ü LitJ
UrIleü in ;1 fti, SiVe!t !tar'. foSlUruS Ciir.l Olti:i b(j I,LnU].ueO €\uI,ÿ

cr! (-a, lr_i

irrlit p
.LLIC-Ci-
.: .. :: -. ._
rf,l-J r-jI L
lr-:: )ta.
'1))'t)L.

"'l"L' , 
'i

OI OCC
!.(ll çLl U

i.l-: ÿcars, s.iilcÉ Ltii scLLi.ur'r rli.l,si, r;roinLl"rin jjci",L ct Liteir pâsLür'c
UfibUl'fl.-'d irr OI'C):if iO SU.9L:iirr t,ii"rtr,C;::iLt, l.c i,ni-l-(r pi,ft Ot Lrre lOt i.:
but't:ci:. ,I' 1L. {r" al tionoôr;r:- i.r.i-'i- br:L'r;ir.,. 1il jL);:'1, Lirrs houjü 1r,.Iri,
tt]i,u ..t. ]'-::.sL i; û; oI 'nl,i sL--Ll ;l .t: bc,,n craioi-r: si-gt, by lir;it yeijr.. 'ri,-.
Qiscl al)i, llcy Dit.rli':€:l'l i- \'i,.iuù C)n Lrl! oI'ot:r. 01 4U', irllci.-Litr: 15.1rr, €}ol.alt.r ,!i
rol' ctlij, I usLt-'u :-l cii lil.É, I! .sei1 §1 ii! r''*ilr-.c: Lr.:cl soicr] r.-oiat.LCri r.1LL.I Lit.,ii
rl-t,Iiu [rt.<.t J/r'CüLlC(]L. (1 .i I'ur: i, Iÿ bi i.,._ l -l;,it.,,, i i, Cl ; CUà,i. I y Lr.e si,l:.ù
I,i'oiroI.L j-ci, .rs i.ii, cl-i J-i I'Lr'rt-r,.. b,-'*.;,ur r.; Lrru o(-, , (.,r t,u i,ril' ,ri1u :,s tll{.t1,

\,

I
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f

{ ii, ljiiulr.!u 'J, -l,i;.il,.L"r:c'i ui,.-L i:v.-fi t-;-(-r-'J;i' t,lrv

;.. j.'; :'i.--.i .-i -. j-lj -:---- Ll, '.i r'r;u --"i i- L-ri'-l'. :'-)"-j -:'-''* '" r'I L":

I',rLt: i-,i r.r'.i U] t-:. l.'.uiOir iS t.;. 1-:'r-II,uJ; I'''!r'i' C :-ltL '-ltr- i:r \" :: ;-I1 ':':i"-t] :rI

Iitrl,,ui::-r-. i,Of'5i ;jLi1l, L{; - l:;t O'l ;,Viliiti Iiii-.;u lur' 3"1 ()l'riL'''tÜtt l-i'

11 Cfruôtrt* i,ruiiLiUfraCl oi,oVe j.fiüiC,:rLç Li':ç, L:pi).iii'iiLi-r Ai (: tr',i'-ii,1', i''l-OIl6

L(,i: t-L-lt,,-g i-ri[.,ili,-rÿr I,.--rt,:'tI aL]-r.iL Llr': !iol-l C1 h,Cr:Uôit.i'. I' up]'--i;{lLcu }"'y

Lirt: il,rt.itoi..; i-rj.Vr;i, V;,.ii.t:1/, i.i,icir LlilL.ir t.I,r;tt.,t.: i vlrL-,:-t"i-ÿ i-l-Ijl.,r-)u()iliio.

i,.O .lCrrLr .l.I.i i,tl,: ür'Ljü cii'c; ül-{.ili5i-Ij.':t- LS $OCLi i'''t' ;-rIl-'iCt-i.i-LLrl"u
it-,:'':'.rr:,. 1ti-;L.). '-ni: iiufiL i:. i..Ll 3i; :.iaI'- '-'1','"'; Lll 

"rI' 
:'Ju'l-L ;'- Liiu

\!\,-.. r.,..-s', I

i:tuj ü.i C[i OI Li]r r: S;rIIiê ;.tllioLinL üi uI..j:if ing i.C L]]i' -'i1I't 1Uy CCCUf-)l':-Q . I i '-,S

àLOrri tir" i.,ii-;ôrL i'iigiruay. iirt-' Can8,-r is !.i-c:r r. tii; L Li,:' l,'i\'q2i h, gi'rr--'y
-rir...l-l t,rfnd, unéCrtt,r,Oi1cü or:,f or:SL;.rfiOn to i,r,= l-'t-riii:It'rü'.rr of hOnoôtri.:.

. !tn Cs. l-l-t;i.j.'r..c fat' 'i 9tu t::.!.Çf.:§LliLrC'r)-l:r;:-,JÈ i:y Lr;;-

uor j-ü i:ân,i 1l.,ahar, 19Cu: 5) ccrlcl-r;.o;s t.r,;,*,- 12,, c:f' tlta. I'cl, l-cl) i:i--.Ù t*in :i.

Cle É,i"erj by titat,- yi:2..1' -..:. z.t ii:iejh(.r' pe r'Çi I,i,irLi; l.r 4,11 Lt,* ,5i Vâ'J-i]È f roni i-i'';

[,i.ss(rijL si,-,Cy. 
-T,,o 

'rlor"-1-ci ialiir ;5'uil,-1.rle i.s bâ.t,ri on Lr,itl'ii.i üL'!,,-r. bu:
Lr,: i-,§pCI,L .aOus t'tÇL r,pcuif ]' Li.t lr cLI 'S Oi Lirê i.;nâ8C ù AIiü LI; -' iiicâilS Ûi

ppCjeCL.j Oil (Sj.rrec i.i-iÇ i,1;i;çili. -rj,;.ri, -.-1ei.3,:ü iri .l Uiri: it;:(,iL LriC-n"eiï;11l.rrb 
Ol LIiû cry se;.tCn --' :I' oI ius 'i 'y':c Vâiut:S âI'tr unGo'ilbii' GL'/

pr.,r3.rC.LtariSl. -.i Cfiie oI Lrtr: v;.-Li,icS COnI.Lj.Ci, r,r rLIi Lr-CSÛ otjLi-:lil'-l o il'o..1
' -",,r:int L.J,i;I,;aL 3L'üGrcs: 'l 2' .,li i, lcr /tct''ç bi.'. l'r;, rll-Ailal'' dl-,c i.7i" tol

Yar'â i,e iri; -'i-ci,ir tlla.ri Li-iosÜ i'ÛpÇr'LCo !rt i:rbj': l ' Çul-l-ir"'aLL!e
' 

'lssjesst:'l,."; 
Çj l: 'lro:iâ'l-c c1 'l !cÔ airû 1ÿr:-i Lj"'Lr:'r'j-'jt'i )J'a6'us il oullL'jo i:1'

iirirË (r,f,irz1-1 , i:rni sidrio Oc-: Ürêt:ci;. c '.[cc l-]c-i ar.lia. l-i.iPil , i'..,1-'; )

su;l!.r:ts.,-l; I.riat Lric C. b;; r'CportuG ;.s c{-I:;i.i-i- cl bi' 19Ùè lrt tilt- st:-:Lu ci
i,i:..2..7'ori*3 ls ti,i.iciii ï,aio Iii;.i1 . .ouCl,üs.. "oi .Lirc. \.a'.ç1-, S.IZr-. Ûi !.t,t:.;'Loi:l'l-1 , ui''' 's

sLti: t,icrt,; àccot iris f cr i.lüi ç ;;.,.i1 t:l-l-i 1,1. 
"i.tr- 

üi.i f tr;nc.. L;c Li.-';, L"'l
t,Cg-i-Or,- i. t.UL!;-LS i' ri,Oât' ('i yi.,.,) Y't:)L,t)(";,s trlir-i LriO.:jt,'. (:t'f Lil'-. [.';I't:S;'I]i' SLUCr] '
;.a,.Lrr Lriu i,Of,r (. I-..-ilr.i. rlj.-i:t ii i,v ':.., I'.(j i.,il:: i, I'c S(. llL Cr;"; i::,U. uC' Lrlv :i''1.':'

COfICi-Us.C-r ri: tftu flÜ t Cf'cS1-i(l i,.l''i;i. .1 i^,i Lf'a-|-.i, 'Si lt:6;-r tr,f,l.r.LO(.: l-S Sfr.l-I
l?Q1.,.^Lrv{:j.:iSiirâ.i.r,'butis-jXP:.r:üitlaexp]oS1!ei]/.>

tÿ*

.§ ll-.;:r lfici-a;1-ff'L LftirL CI:-lÿ l: I-3f':r"'iVc'ly e,l-*-i
I ràC i.;1Cil Oi' t,ria yL.Ê j-on il;,. lj b.-r:n Crjl C)r'eS LÉJC SO i ar LI',i Ciul L.- i,'i"cciii.r-Vt
:LS qp irrcrjcaLion of'tir: itipacu of Gcl'or'É: 5LirLion -it, Llr. iillscLei: zÇïtt3'
ilcl'crc-qLetj-cl I s hj-giily cor,o(-riLr'::Le u i-ri .i i .,i,' f'cci 

"i'' 
rlr,t,ori ;.ct'i!'rr'y. "

T'ücsi:. f c-rç: i a,,r,e SLr,orrgiy zri'l uCLeo 1 triii-iL: l;1ainy 'CrLiruf' a!''ûerS aY'ê rrot'

- ---s16;nril,û,rllt-l-ÿ, ;.';icl.cL!-l- -_ -i'i=e C{uit)r-,<.-rjtâ,LiOri' i'CCi er'.r-CurieenLi'cr-ct - r--
a^-Loriâ t.IlÇ lrei-Ji,,*t-l'aSiira lr15ir\,;::rr (i{lr.l u,'i" CLILS iirl-oü6ii Fri'!,
I.l;.r..riti",;o i:ilcl Goi,is), iit Lrtt sriLr'ls oi' i:l'Lc CrcsJr,, li ol;üôr,r-,,liu
.Ci{-,; t -Lri siiii.l ji.ai' ::f't:3-s SIOrlC t.ire .l!..:flSi,ririrZOIi rrig,rltrâÿ -r-fi ÿaf 'â ) ialtu i n

. il:e i..lji"irrrllÀ (l",.,riaùS tri=C 'Ji'q.rir: LOli:: SL;.,,.,t'iIiLÈllLlrriCY ) .Àa'i rÙUi Lt-lI''; ''Où ",
. (.,i-1.'lie- h;,.tlcii-in; Iiis;r,ici j li," .''.ilr:zvrlqs. .\è

Tr:g spiiL-L-i Li§.t,r'ibuL-cri ol üùi oi't-sLuLroIi, hi'urI
rrâpped in QLiâCr'â'i,s OI orre ocgr:re of Ii.CiLuCr b:/ cne oCêr'ec o1'

ioi5:;-t.ui:,,:, sitCwC .-ic;'-riy ti.: COLCüIlti^eLlcri cl ucIoresL3Licn iri Lilü
.ârlr:s r.r,.itLj"ortLo abov,rl' (liûai'r,sf uÇ, 19csti). îttr t'ouLss cI üttc pI'iiiçii-' ':-i-

,,igr,;,q:/Ij j-L Litc- i'r-éiCn aijpùar ouLI:'ilùo lll C.:IOrt-SLa;iorr' 'it""]rCSu
assoti.-,Ll-on oi ürrI c1.,rSL11 ;irin ii-Lr-ii I'o;G-§ is J ilei LecLrot.i ci' sotli!1 0I LI-;
!.,i.-it: :i i::1-L (;àüSuS Cl' Lirr: CUI''l'r:. llL e;\p-LC,,SlVr tf'L'Ilü5! aIl (] f S i:iSO iril
,noa-ùi..Ll-ol'1 <-;I' ;ril;L_t:".i'Ili,rr:nL;'. 1 lüL].ÜIls liOuiC bu I.,cSü '- If (.cLtrt- 'l-n

\

iill,"- r-5Li-L,,.,Lu-s I ür' Lir. Lt'6rrr.i- il,i,"-ril,(-rir.
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I'CüuCirrl 't he §;r- l'il 1.us.

t 
llrrTi-lÀ: FLti uai ûni:-'i,,li .r Lir

'itit pf'c'.;i-: ss ol orll'oi: csL*i..;.ori ir, Arr:azoir1;r iiai.g tço
CjiSf iirCL (:tlirrlitrr.,':trLs. Lttr: .:tÈ:IJr-ili''aflCi CI ft.Jli LiCIr.)I',:11 L-ï., IÇ:-: TCCI , 'Çi,L

i,irc ellpan.5j.or) ot'oi)çri ,:r't-cs insi-oe âlriiray-cx-]-sLfnE icc"t.. l'lrLhir]
Ll-icsÈ loci, e.t'c lti::i:tn/iL 1nt1[,;i]etj.s t'r'ori esLcl"r-l-islill-r:L oi iiiCl"e
pl'O.ùCI LruS ;JIlu i'r'Oln t,ire.l;aùt(jI'L Ol (je ICI..'SLi,L-,Crf: i';i'.::tti
âl-r-e.aicy-cccupiuü prollcr'Li'ss.,Tnc trrfio oi' 1;1ui'c;dsc iri o.-'loi ç;.sï,Ê(i
;ireas, Liicie.ioi.É, oüpi:-r)üs on üi,a rrisLt;r'y oI'àrt! tlvan F.ii.icu us ii to,:t-rs
oI o(.;i'fJt'c§ti,,L.toIl .;r,0 crtit ;i:e.c.i o'rniilârilt I'crr.jes -1j.ccLtrt2, (:I,-qr']-rl; In Ll.q

,.

Tne, f'otmaLion of r.i(:tj f'cci li.:.s buurl sLl'on6,.Ly
iniluelt .'r:t by gcvct"Liltc:.nte.-I üi;ci3icils o!'ui' Liic pdsi- tri:er:ür:s.
ücnsLrili:t,ron oi tilc Ee'iérrr-l:rasf.1ia l-1r-giii,i,j'y (irfi.-CI'lü) j-r: i9ii, iLr.:
ir,-iprovljl,rc nL f or' ÿer:'i"-r'oürio ür;,t i ie ln 196-( , ::n(l l ts pi'-\'lrrt iri 1'l'{ \
hel'e si5;nif':.carii-. rnj.Ltst,ones 1n (:rÇ)t,iing ti,a !,trii?.on's, 1;:i'!,-sT-
osi'or'est;-Li,en riucleus. l'nü tleirrec ai'€, a1 lIt til 1s nu.-: j r:,Llfi -tr: sct.ttilrrl'rr
I'ai'i i-.i,ü ti1 nû, Liiei-rr i',.rtu- Grosr;u etriur'4,ui: §l6rllircanu-ly trt rLU.rtiL
)rec.i-'s. C,onbLructiorr Çf tire Cui-bÉ-Pcri.o Vc.t,o [ir;f.,r;;y ir,.li-;i;.{) it,
iÿ67 ini-Ll-aLirc anot.lr;r- f ocus, :rrrd its pav Lrr5 j n i!t ôt+ i:r'<;L;;,-,11 ; (. Jr: j't rirci'ti
f a5;: O t:X1)i,nSiOfi

' i)ci'ore,str:t;icn i:as b:cn lrrii-:'*cr."l-y sLr-i;rui*tiu !lj
i:i'tl i_lo-,"-]'n:;;uilL Lni'ou.gn irroé:;.-;.5 üo âLiIo(;L iri-v+ ;,i.L6r'i,tiL-\ j r r-.rt,, ouit;r
pâr,t-s cf ';ite coLi rri;rl/, iricng i;iLh c.3L.,.:b.Lii,luicrii- CIf scLt,:.t:iirulrts crio
iiiipful;tjiiiilrL Of ":CCi;SS l-'O:ô.S. 'llr"''S,': l,f;Oi ,.i,t::S i.i ar,,,,:'flrl." .i.f.-t.pi-;,t,rC,ir *q;:',
r,csuit cf r.he, inr:rrit:r'Ë, 1n f e ocr'.: Ltv= ur.ll Ls iIl lrt.)azcnii a1 riC 1-Iic

e 1ûvat,ic;ti ct rii;err'l.Lcrie,str tuû f.ll'i sLaLus cf' "l)u:,.Las,.tr Tiu'
prol-iI traf ic,rr cI nü'r; politii.c;,i urr iL:: r'êsuits i i-'cti'i ii,Lul-'r(-)r' i.i'c'i:j c7'

.'.ha !.ii,'.r)-O;, i)r:v1llii i,il.rCrSt, .1;ii^.ÿS lLnL Lr;.-r!-' "r-LpiJOr'r. LL'ii:C,Ull, D-l',L
6()VcI','r:t:'iüilt§, lie]ri n& it ôovü:11 L&8cous T cl' ar:] pâr't] it', PC-rv.,;r' r.a, i rlc]'r;i:r.'iL:
uil<. pC;.1-r-li:-rii-L i".-pl'e SutiUl^irOrr Oi . LirtûSu ..f'L.rSr. 'iu.. Li'.Lil(iii;i,-L .;l r Lr;i -r Cl,
lüt' CI',-i.L;no I..::r, Lul'r rLOl'iuL .:rI.l C SLLLuis -LJ I,Oi,ttl.rL.rL't, ii.i:J.i-...1.t., ir
1;,ct,or' J-e:iuin; oirccLly Lo ciei'ot'esLaiior.'. il i.iie taI'1ÿ i::.âs, ior'
uxi,.:firpi[--, Ll.. &cvÈrrr]or oi' fiorroônil, i.ai:rtcite c: â I)â Liorii,i ritc.ri-l cà, ILpi:151i
t,o proiroLC the rrf'erril-,. lanorr Lilurc (l,irich, j-il realiLy, tt:pt'vsutiL§

i, -y,!';,..*r--i:-!qi-r:*'il-il-i-ifl-,^iI.çLUÿ.:'.icCr-p:'-o-:;o.i.-'Sj. ii,'-'ur,r0€ l'' ''l f' ti
L)

ciairriJâ-1 i,il tir-,s 5Lr''crl!-;sL jusu pj"ccvci-rtù LrinsfrfrlJ:iticii oI 1)t,qL Lç1'T'ILul'l/
j.rrr.o'? sL;,Le ilr 1cta2r-" in 19o-; , Liiv EÇvür'rrrr(jrit or' Forirj-rr.iai puhri-s:iri:u
paic i,.le!-rjrLi-z'-i;ittrii, Ii i n brazi-ri::n rrai,isttl;i.iirzliles .'1 L.1 Li iig: ;ti,lii.ilKS tL1
j- cs v€r'v rep j.u groivLir in ;i"ri pasI f'our' "ÿr:r,i-s, hor i-tr,ia is i:.iriusL t.cÊ:u1,r

to bi:Colrrt Lirc' ti,errLy-f'ourt, li sL..-tt Of I-:I'i'11,il. " 'i'ire Lcrt cÀpl;l-tlr-rJ I *
t,Lilj.§ oj zzyLï)'j expz.nÈrion is ou€j Lo Lilû policy of' :i.Lraci:,r.ng cctlor::-liLs.*
lri tc,ur jr€Jrs 19i'-" LC Iociay Lr:.'. Lcv,-']^tiinunL-cf'1",oFir.l-1.i":'' disLrj.b,.rLur-.i no le S-.r t.irr:rr One ii,l-iliori ilÊcLi:r'cs of' .i-ai,ci Lc i,ùn t,ItousLrIrLi
i'i.r:ttij rrs. irj.t-rr titis, Lne popui;rLiori Ics rrrot'''; Liritri ooubi,.ru rti l;Li.r;
pt-',r':loCr' (-V:; j;r. 1: tlpt'il 19lJ). lri F(:: r;ul'ri j'';irs Lilc !.rI.t;; lt*$
I'ùpor i.rd wl L-ouS gLrvcr'nrTrr;tit pianS LC cI'uaLe ne i.r l coe ri...L tCrri lOf iCS in
i,n.; sOut.iiril'rt, r'eriLr';il. i'.flLr i,vaSLt:I'rl ['i]r'ES ùI ial'i:. ÉrIlu irl 1,it'..

SGiltii:rr-Stür-Il .rllu !,t- SLer Ii pOI'LlOrlS OI ÀnâzOrl.:-<1.

T iiç piluit.ig of' Ll:t,".- j'.,i.,r'l-,(;ri :1-- lic"i.uori'tr'

i{
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Cui;"i-,.i-por.i,ci V,;j.ilcr iiigirliiry (j:ir*:ili') ir:'l !,r-,4,',,iLr; f1ri,:.nu-l nB f i'oni Lirç

lrCr. jo t,.rli<, y,i 6;9yt:L ;., 6I,,--;-1. ri;'.|",.(-:-1..:rir,)rit. LO l)CIrtll-i.Ll.ofi i lOv. LO !'rçSLljrri

Attii;Zofil-i:, L(.11 $ iIlCf uirS,Ll.l§ 'L.IlL pr'Cbi.t,iri u.ÿ lr'*l . LÜi jf'r- UIILOUCtIcC :rl'u-l-i

1rr Lilê i;Êi,r-I' 5rO .;O-L.Li;lÔ,..3 (lr;' 1,i, l'' i:.ir,.riOi. j sllÙ iiiC; i';';i'C üI:--Ir:'à-
basins ,,,ii-L D,l { c1ir,r:. Rccor;sLr''icLlcrl ..(}(: p::v i rrij aL UIr-;o4 l'ronr Pcr';o
V;j-;;-(1cnoôpi:-) Lo hio irrlrrco (Acre ) b'.gi.rt in iÿcL. uiLtr liriar'cj'ng,
i"àn t.fi. ji:'r.c ï,àffr{:r,i.ci:n Dcvej-opmcnL Ij.-rlk. Disbui"semcl)L ol f'unos 'ilds
§r1c.ï:,)r,.,j'(: bt:C;UJu Oi pUbliC COIie'':f'1 ]rl i'Ci uit l:II:Ùt'!Ci-r OV'Jr L!:;-

;;;:;:;;''; ;;;;;;;ri 
-,,uvi-r,on{ijLr..i.É,,1 

.r.rlpacï.s. Lj.si;ursctrir:rrt.s ri.,r., I'tir.t^tiit.:(-r

i ri liiL ccilcic,-. I'rL wiLi., i::rltioürrû,-': fiiùnt of Li,c ly:-;ziit;'I. sovui'rr(iLrrL 's
t,tUt, Ila.LUr -:' !r'OGrirll:. CS;[:bLili::;:; i gul-1uS CI CCl:]LliLLUJS i:iiC

SUs,pCnCinË, t,,sl; ,lD CâiyS t.he et{port Of' .J-Cr6;S âl1d ttlr] itp!)I'OV;iI AI'ilt-:!t
raflCilinL i.r,r:.;liLiV,,.S. 0pC-irn2; i',Cr"Z LC ri,piü S'-:t.Llt'l:itni" Can i'rc uv'p(:Ct";L

to piay i, r,ùy r'oit irr bt'ing:-rrii li:e i"ti:r.zÜtt ,':s a i.rlci (. LnLc afi

itrCCCler'.irco ir,,,",, of cef'orcsUat,:On. Di-scovery of ail iins Ees fi:iUs
in tlrc iurir;i i:rilC Ut"ucü iiivcr vt:iieys Ciihi auüCC to iii. pl"e':'Sürt- -rÜi

roâü consirucLrori :ln 'i;(:.sti:rin AIiiârzCriâ§ 1 lihl.(lh t:loil .l-i br:cotili triÉj nuxl''
;;iiin.:.iio,-,, f'or" Lire i.nI'1u.r of .rni[r.-.riis ]ro ic;igt,t' f'rncring iarr'i -iti
Rouclôrria, r!l'J lici l.

trigr.at, j on I,o Lhe An;,zor: iias. Cilui;CC i, .1.i;tr,r:: oi

itotriulaLj.on i ncr.,-ase iz.r', aoovÜ the neLionzll- averi-iEtj, reachrng Lric
rri.^rr,ct r.:ilr'. c 'in nl'.r'.r..r îea,:-l.ViIlè fnf J.a.f'5rruI, liUX-t-::, SLiUIi ;'S
ijILl.lU j U ! !1 aur- -' itr Prr^vv

n"i"à"i.. lli', i,op;i;LiOir Cf L,'r';.2:1'S Lcr':!,lur:'n lt:gicn 6I'Cir ai l+'!);

.,. Dë1. ÿi::.I' (r:o1L-i.r:uc,,us ûxporri:r,Liai I'qL,3 ) brrLr.rueij uirt, ccrIlstisr:5 of 1v'iu
- ;;; i;"r, co(i;i,:.i't c i":-t'ri 2.csr- i;c:Y 

'!wut' j i'i lr'''z: 'tt '-'rrü 1Li 't ' -o

6É.ona,ô"t,.i -in ui'ip sLaLt the c-etor'rsL-rJ âI'L: J'ilCr'rlii§r-rf aL 'i I'i:I-'t: oi
'.î.:., -,.:vf bcLv;i:"ri 1Ç)'.i5 .jrl3. 1'ra0 (["it. .2), lnrjicat.lnL C;t'ore sfaL-icrr) t i" I-'Er "7',,""I""]')r-i,.; rl l, ' +; ' t Tnt. sL'àüÇsLS LI;)LI re e:Ci.Éd y"ttLÇ:S üV€'ll iri giier Lhan pOpLIaLlOl) irl'cv' uii. inlrj :t, t ,.::'
iia ,r,r'-.0 ut üi' i;ri5r'i:IiLS c;ii/.,r-..iri; Cn.i-y. a p:{'f, Cif Lil. -":t*nCi'i-riùI' 

':

, Hvi:rt sc, Llie ;-r'r'Lyt'.:f. i:': i.flr':;?:l':t':: i:if'unoaue,rrL:, 1-. Dc,I'cri:si,:,,iiort paLLr:I'Irs .irr 100*nec;iç' -iois in t'ti'' iii":i'o F

Br^i:io ,ûti; ir'.,Leu Cciorilzat,ion Pt'O3ccL (f'*C) :i-n hcnüôr'l-Ç dre be rr';
Ë;;.;r:;-:I p;i"r-, oI ri,P;.'s r'ur:t'r'y;,:., c,,;*--rciI Eeti::.:'trori olnr.':'ili;;cni'-:-1

i-"o-Lcoc'ysLir;is i-'roi';cL.rl. iri ::';ilLi;rr IcLs tr':'t' ii.'C Ottt! c{t'-: ci"licl
t;:;-:';;:ÿui,r, peli<.ru, i,ï; 

"u,r,r_r-Irir,:: 
a.r,îa oe f'or-€sLÊir, oi iriu ,,ierI6.r,,

inJ""*u,,à iln.ri,Ly until Liti siixLii yéaI'o! cccufii,Lloj:1,::l;;I'!,Ir-i-cli i; e

l;;,,;;;.J u,r",, rioi.É: siouly (Fig" r). TirE replaucitûnL o1' orig,irr'j'
.- uuiC;r:i-;l;:--Cy--tu-ri-t-i-.-ti-cïi:-rrrC' f-Co:r:rf :i-er--:- l;ruGtiü :i'='i-:'u---: --= ^è--f-:=t'--i::1"-=--..*--'----

Cil Cj t,i Ol.,->LoLIüït i.içI,J Ci;r)rI S ii,(-I'.aS(; Llit, p,iCrj oi' utf ot'uSLirLrC(r
aI'Ltr' I,L:la'Cir;.r3-itr;5 Lir€ lOL. ri '3Oriipâi.i:Cr: bçL"ri:eil ?'-: O|i;,in"'i CO'oi:j-l'":''

arrd ti-! fr{::i c.oicn:.sts in. LitÈ üu:"o S:-'cio FItj rnuraaL'-c irli,L -lil t-rt* tit":;L
, f our yL\:; ;i;... pr-irt,i:asing ,â !ü'v, Lrl., nev! .oilIrÉr' üÉil ol'r.irL3 r brl Lh"

r cvcl,aLu: irL i;fj;;llrruiir l'aL.-j aiuosi; LrJicti LtlaL of Lrit oriSirii]:" ctl;oni;i;"
- (Fie.. N,) . Tl:cl'',;t cr'.- r *u{;L F'i-Ü;..35 cI , r'cpl:.cin5 Oi:6i-na'r Cc'Lanists 'iliii'

t),:iJ ci..r,a:r.sr. r-Li"cLi;ÿ iiù1i ot] ii: -rii-.y bor,lr in .i\orlüarrj-a1 âiii] /JIl Lt"'
Trai:s ?;ft.,,:ZAü i-iiiÉii'd:l)'- r COrrirl iittL+:S LO aCCC j'eraLirl; Cef OrcSLai'r Ori tn
Lht, s.g âl't-, .:.5 .

PasLure p1;.ys e ccnlri,i roie iri àCCgret,itLirig
i.iÇf'Oi,a.SL:-L-i-OIl , bCrir lOt Snii.ii CCI'Or.iSLS ;l)ü i'or' Iat'5': j''rru OuncrS

t,pr:Cr-.t j-i,tCr.S tÉLt;r'iiSiOi:1 19i:r:.1 . EVutl il, A1'l j-Ci.',i SCI-Lit't'rt-IrL âl'r'irS

i..OflCl ôr,t:- 1.1.-ï'e qrIlrcS'; .lrii Ci Li.r: bO\i;I Iin!-lrL CI'I Of''t j-f'

P. u

Ér Il Cj

l rr
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e6riCuiturai ùxLensiOn, ûrLûl-t., t1{ld aciv;t LiZtr,; iS IOCUSSùt C'rl

plOrCr- j.rii; p,.l'É'IrIli;: t r;1'rtp) l.i i5 i,; '-'r-'-):".- l t, - tC'il-ç:;"-I i'i-r i-('-:-iLÜAL
âf ea. FOf' Li:e sii;i^ii COIOn: 1,, irr;.,ril;-Ii.--, i.':-:iLür'- -i-S LOUri ,i: C.:U;; Lrli{; I'

rcsulL o1 r;fjiü «le j'OrlSL«Ltorr. ii"ru CC-LC.;ll j"§L cuLLrriS i cr'.sL J ot' ir!l
âJlIlua:1 rrrop cLn cxpÈcL Cn-L]' a,rrü Oi" t-l,o Ii;,r'''v'::SLS b,;t üt'u ',r.ij utsrCrIilu rir
yieids ma1.-.rs C:üirLiLii.:,.i pj--irL-r-rrg i.;sS ct\.vI'c:cLi ve Lriolt L.hc opLiori or
ôuLting a neh, âîez. !"irt3rr ;1 lilluel- ür'op pr',f,üucLion i- i'ià.1L1ü ii, atiy
giviin f iei{i , t;i,i: col-ollr"s-t rs usr:ir1iÿ forci:c Lc ciioo:'jc b,:Lç,e*n pierI:til,i,
g,r"rss anü. r-.dmpoi-;,riiÿ âb;rtlooilinè Lile et'c<1 Lo sc(:cfla.-r:i f'or';sL. (; trrcr
ôptiOnC, srjCii aS piatrLrt,;.; F,*'I'nt.ioi Cl'Op§, CiÊflr..r.,ci l ûiuCli lar';,cr" labor'
anc c2p j-t,erj- invesLmeriL. Prrsiure oi I'ers ii,t düvanLLBu, ir., car:tpLr lscrt
itiLh .SçuOrrgar,ly' l Or;si., CIi prOut-tcitrg SCtilù LoCLrLiü, r-V':fl ii Oniy <r SCi u:i..
amouûL, f"rcri i,;r-;aLLl.J r'â1süo bi'1,ire cciorilst or'f'r'onl rei,siri6 Lrtt,
pasLurc. iruicil [ror'û impor-Lct',L is Lhe val ue LiraL pe.sLuI'e 5r'ass ;^uus Lo
a 1cr's -price i;i.,:,,n Eiie ie.rrü is so1c. l'lucii of Littt lironuÿ coiol,:sLs
r.ecei\.i.ê d.s Lhe fruiL of Lheir iabcrs 1n tiic ccloi-rizz.tion eîi.as cofies
no1: f'r.or;t a6r'1cu.l-Lur'âi prccuct:-on, buL fr'crr llrc evcnl-.uirL sâ-lc oi'Li'rt,
J-c;f fol a irigii=;'prit(.

I

freiii e:r Li,
clcf oi"c:lï.;'fiorr in Li-rÈ'ir aziira
iri ttij-s sysLùm: liesioes ir,rir';,
ie l or"ssL:.tion f'oirci,r'cu by p'ia

L,O"S!iCl,f'Ot-:
') :pcculatiori af'Lcf't;ârc51 qriu D

. -r1-'"'f'': t-i\-':C Frf'-Llirar l' i ry by SpïCU j-

#-1",;:'J pr';ciic: i-::'1.nc L!'azf i-i
Ipossüssion io ',;:rCCver dcfore s
-S'u,;it ri:,1iiLs of posse ssl or"j i:li'É;
',a! orJnr; rs;ir j ç,. P.,sLuri: l"t, p;'.=

' cxtcnsj.ii Ër'e(:, tiiü3 ccnsj (',ùr'
populai j cfi' cri ci.f'orr:§La tiorl.
\

r Lanc sper'j
,$p*aL::cuJat' prof':"i-s in r' -acgT.
dbLai-r::.,L,ie f'r'o;: sêr'l-culLui-a1

..LicciiL .:L Ê-!", 19ccri). iro-ct'e
funct-rcn oI re::i t:sL;ite as pl'
o

uscü lroii.r b,Y si,râ l. l

S

u
t/

Le spêcuia.tlor: j-s
r l-.t.iaz.oti ariû PasLii
i,siriE ianc ',r.rj.u+ o
n t.i nè pas Lurù i s t

( sciu;' ci,i-:l's ), nr:t.
y 1a:-ge i,:" i- l. c.j, r' o s
ùtj-v.i oppct','.uri j- i, l-,-

I *" - ^., : -c^i; ,r;t:c^àwit i È iu ë1
Ls. d, piece of'larici
cvJht ua l-J 1.' t.t';r/1.3t'

r:lr1,S LLe 't'.irs.iesf i:
l.b1.y j ncr'e;rsin1', tfl

ul;,i.icn irr LII ,i; A"mr.r

years, I'zr suI'pâs
prouucb j-otl ( i'ii.ili",r' ,
âs,; in laLtqj 1,r'iui s
c Luc uiot. .a6einsL r

a major force cri.ving
f'.: iias <a criltlal rur*
f' ir';a!iz=a 1c,Ls,
he fireLr.ioû l]oSL of Len

a-Li..1yl; Lt.i::,r' t':g o1'
(1ar,c 8r':rbb.r's) I

s.'i"û.-'. cer:Luries'"-01c
-1.t. *i,.'- a ^a(riir LliU f J.LliL \,rl

(Fc,i.r'u.rcJ , f i-ig:,).
crlruti ir:i.c ftill- r'i.glrt:;
aÿ Lo occuiJi, ir{l
.. {_.... ". i ^+. lSi.,i..JiC rlrJIJôi* u ul i.-.

'a

z on' (r I s ].'-r a .l- oc o
ei r,,- 1F,ti- l r',r- r:t' -9!lib ÿrIv :r/vvrrrr.-

1i,'i9 i jjuc:tru i t ;. >;
. is i i rixcu Lo Liir *.

t'fLi;tj-or:. iire ProsF/ücL

s

f resei-Ling the fanc ni;,i<.es iarici buiyers-v;1J-1j-n6 Lo p<rl/ pr'lces f'-i'
bo./c il:ose ti;st 

-e-IÈ§!-!ed 
pf'çqqq-!.-i-ofl-gQq-l-q.jq'§t1-f1.-.*_L,'ii.il-b':;-c=ü;iç:lr --

oic*fiiiriÉ-siiiii.r Lo goict or r'âr-',:: sE:ir.ps, Irirosù v;rlue is rioL l;-:.tl
tilj-i.,y d.§ ari inpui t.o proûLiccion. Cor:rc it i:e tii;.t, in ti'li ["t"iLt,r'l
he sp.icul-aLivc rr,aiu= af i-r:o ir: *u"i:ü Ai-i.izoit nti-6iiL ct"i'sjii, a:-J sol,..-Ll-In
aiJI,atjS i,iLtt L:ir- prices oI S:,oc§"si 'fi:is is ;ll Lnrporv'c.tt',. (l,iuSL-lCn'

:

sj.nçû Lilc outlock I'or' . susf aine ti preclucLtori is !'r)r'Y cicuibt.i'ul. 'int
p;istur',.s belri6l planLeO-in Amazonta neve Cj-Smâl- prosp€:.cLs f or
Lusia:-i.ni.nE caijti.. prociuci:.orr blc:-,usr; cf oecjline ir: Lh,: -sor r-'s -l.cvi:1 oi'
âva11;t b1c pnospnor"us, soit coürpJCI.iorr, erld the inirasi-ort of it,e cibic
sc(jorl"c::.ry vrjL.J[..Licn (IIcalnsicie, 19't')b, 1ÿt,Ü, i9b5a1 irç:Cttl.r i9c1,
igcai. Liri:iico i,1')ü pocr'1y lcc:i1:i:d c.lcposit.s of plicspi,Ltcs (c,: Lin;;,,
1g?u ) iiiaiie of'f icilri pliins f or r;iuespr't;âc f'erui ti.zi"Llorr oÎ' pesLurL
unreari.sLic (Fearnsio.ù, iÿccb).

Fin:.rrc1"ri inc'.:riLivüs als,c conLlnue Lo coritribuu.;
tO Lrtù u,*,tOr.i:sL:L1OI).1 r.]tl;piL= l;ile iflyi.fl Lli,:sri itrCsnLive.J ccâSutl LO bu,
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1:ii'ger'crf'
ricc l â1s'financitl6
cl}icrrizttt,

-- ---ni:irur.i. .-Il...1.,^L..|
ÿJ-dl,ÿriut
t..f;,; Ir:n0

Fciling r
ûcr L:it-ir suDsi!Ucr,ce
o pi;.nLcc,r for oirecL
prosI'rriirs na.v{j YIlcot

ioil âtü[rs of''t,he Tr;.

Oi- Li,,- p:1 SLUrÉl Of tf n

rs lnsepi'rabic f t'.oi;i

l.riipOl'.Lâni; I Oi-LCrr:lIii, Lfr ,..' 19'i;l t,,.:Ci.StOll Ct Llr'.. lt,pur int e Ilur'-lru.V i Üt' Lii''
r . r t rrÉ' ',i.g ,,,;.,.LOn (;1.;;.:,1..,) :-C Si-C;r ,^.i;f'Ü!i-ti(-, -[Iri;t-flL: \'t'Si ].Cf {r 

"'l)-:\'--LL;J"''-llt' uJ 
::iriirl:i-ü irs ll('''-rtJ''' icr"'sI-' it

c;rLt, 1l pr'ci{:ijLs irr pi. I'1-s of i-Ii( iiLri:zoli c

i,,ir,,;, projÉcLs ûoûLtr^ri-rr: Lü o!, .riipr'or,-c itr Lir'a âr"uqs oI Itr'é.n.]l LloIi
f Cf "SL,l' -OC,.rtuü' b,-.L"..-uI; Liiu ,.a,-rC,', l Crf'.:L ':i\:i Li-- L-f 'l''-"U (Li-f;t-i 'I
Li],rlii,.-n .ic!-uDi,.-riu.), .joriLpibuLinL tc irrL;rrs'r c.-f oI't-;L:-rLr(-)ri ,irl
SCULfii;t'I1 I':rfi ânC nOl'Li,uf'n l',;,,LO CrOSsO. t:'lO prC)Jc'ÙLS 1r' ''ÙrtS(i
f'c'vst LCnui:iuc'l,o yi:ccivc ir;'::ar:tiv;;s icr i-i'1'Qi"':llLirtLol-r' i'lr" poir':: y

at' cier:ying nùti lnCe rtt.i,v,.:s tC) ri€.nSe f'af i::L i'I'e i:rS i'l?rs noL t-'v'- tl ;'iti"1"S
been fôf iôueCj: â.cColCj.trb Lrl Ftr'nanuo Üi';ii.r;-nr: (;: rr,cn blr OI L(.iç

Cor,.:uit. ln;. Councrl o1' SÙDlii's iicrit-iJrrbie F,i:soui'cLs ÿt:rpar LIi'r'L-rll,), '/t i;'i';u
eâtLlc prlôjcCC t;irS epplCVaCi IOr LCrC, coii.rpii:i--iÿ 1r'ltt.,lIi Lil':
sLtF,pose àiy-pr.otecLêo oEnse J.'o:'er:L ZO!'1,: (r . Ü-r'p,airc, -sLirtclirr:rlt aL tlic
InLercierlCic.r Associ::tion Syrrposlum on Aiii;,zcl-li:r, iiciélii t. t)QLOf)e

îgL-r). irie itos:;a l,l:iLurizar i "0"r' i,,a:Lut-t?r ) pt"cgrari i;.lrriouIlCi.r-J ori i?-

oct.ôü*r 19a6Tæ ïîuir.c îo sLcm 'Lhe fi,ow of ir:ccnti',cs: Lrr. .üi'Çalinm .

,]nij/ SU§!ûndS nLi.J ii-rcentive, S fAr r;rncrting, arl 3 thls cniJi for' 3

pcriod ci' g0 .l;ÿ3 (tat.er. !'enf.!.É-r(1 f'Cr 3ri ao'Jitiol.iai 9,-, oai/s). Gr"rie'r"Otis

gC,;er1.1ç.::nt:-l rnôt:ntives na](e it, possj-b-Lc f'or'' ti"rny praiecLs io rçr"l'r 11;i'-:

cleari-ng pitsLurqs evûn af'tr,r, I orr beei pI'cducLj on ',;cuIc tli've baril<r'u.pt'rru

àuV unolpiaking: vri:osu prof i'Ls oeperrocd orl .i:,1'uriÇtiri c t'.stri us.

- Deforeslation f'or" sub,si-s;ei:rc3 prcoucLi-on is.
curr.Éntlÿ ci'littl-e ir,porL;,rrte i,n ihe Iirazilli,n iim;.zon l,i,erl 3otilp':ir'Ûü

u;j.t,n oiiri:r' far:toI's, Ur.it it iili:iÿ bi.-,cOmi: i;loI'il signit'icit.,t^1: !yiTj:tj'<'t'
coriLrriues Lo g,l.û;i. L.êcause se LLieii.l :-ilL s,ui]€llies âr'e arlixosL a.r';t'ys

"r,-r;t;tr:i.L,i.r, 
Çvutl rrtüi"ê ciei oi'lÉ,LaLrÛn ocui.ii:s a5 f'a,'i,e i-ii oili i i'ii:il'i's

C1É:lr fiÉ;ij âl'e irS 1,,';Ierl prOCUCij.r:n C+.aSLS :-t, af f ei.ilJi*Ci,3àI'(;ù '-:t'"LS '
' -i-11lcrr,a.^=i.n;, OuLI,ui-. Cr iUSt,a.iri;lbj l-ir,y Of' ?-;:I'J {:ü'ILl'rr-'i L sli'Si't irr'; !J('u1ci I;(ii'

lr,.r/,.-.-.;1:r,i I 17 caLr,a:.sü ccicr.û:Li.Lior: t'::Lùs, rl"cv.-vcr-l L':e -irLLrt ie I ]r -l'; L1--'--
'lrrvvvuu(rr rJJ ":;. 

-:,;.', ,,:- i;,- *Zu!:ii- -I-*s Lrri- î.t:l.:(t-i-i,c' lt ctt-:,.i- ,t'rf,5 C.C;i. C'r(jliI'f'l.i'iri if, Lf'aZjii:lfr Àti] :'

Vrji,Oii:iôrrz.-l- l'!r.IiLr,S l,irO lirr:.L Liicir aCL,LviLies t';iie ri subsri l:''enCe'
ci,.rt;ancs at"u SeLis.Iieo tFcirl'rtsiuü, 1ÿcia)' $

c? coütlureial crop proüL.l"1fc'r, ccul-p-lc: ; . ê
aiit'.icU-LLUre, 3!ürl f Oi-' I'C.rOC ul'OUi, sLiL:i1 i';:

COLSUfirpt.i Cn. LOariS 1 t'or.r $|;u'u-l-üi
ra,Eec ciearir:;, as r1.àp!.utli;tl 1n t-it;: 1

i:sàni.zcri iligiir..e.y" i,rlo .l-,otlcrônir,, f or boLi'
Irr- i,iÊt:e§§iï-rü j}Ç-gio-t'jVa-t=f-qi]--f,.çt-. tttç- Ç-L?-li-s - . -
t''cpJ-acir'3" ii"'';', titi r'ip'lcLt-i :iLi'vu v';l-ui: ci'

t,h;,, va-l.ue ot. tlie coliitl'l;r'ci;:i- p't"ooucï:l'ori'

' inf ia:rion :.nCI fe f'ctr'esL;i tion t or" pasLllr"r Lre ir tii;t'tr

in a uiCr ou§ a')'CiC 01: posi L; v'-' 1e.et.,bacX. t\ron;y lIlv:slt'Ërü irl {
a*trbiishi-rr; ..no rilai-[rtir-i ni ng, C:itLie I'âilci]i:s (j.n8{,uCill-. Lrie v'jSt
pyr.-.r:,ii C1'-irppcl'i i.CLi,.'rti.:i Crrl-,t.Ûfj dcrii;iilC f'ol'pi'OouCLs, bUt' iCi'
pl.,stur." yI€, Ios- iLCan 1itLle is aoocci Lo 'uirv Inarscupti;ce 1'or p';opIe t'Ü

buy hl tii T,iiL scrlirt,ius iirtÿ l t::cçivr;. Â;isill; (iulii:ocl hiLr,ouL iricI.cciSi!i;

t,ri,;,i.r"usui..,,Ll irr r.is\jr:Ë pricrs. Lixe qrly 1e,rgr: irtl.,sltllei'.'.' i,[1tiî. oo'--i

ndr.'cô6Lr.rbuf,'- t.o Llic ceOnOihy, lt:ip1::llLir]t ViISL cr'eaS ol-
.lc.,,j-ljr.ôcrrct,iviLy c..Ltie p6sLurÉ 1s,:r1 ir.J-LÇLl-attt:I:! ILt:Lor (Fe'rt'Ils1uc,
igc'rt). ilri I--iicn, it. üu-r'r1, r]iot i'"ar,cs spccui;-Lrori--fi iitiruLor,il,Tr rt: i:i-
*lLr,L.- ipvusLr:l-jnts. Lii.rL i:r'u pyoLt:ci.uQ by plilititiS t:loi'c posliii'e'

t
\
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) i

! l'. _.;

liot; L :!'j Lij -:..- PI'or,.. Slrçt Ci lrlllirZÇl; I'Of'L3L
ÇeStf ijCLiCri L,r rlL-,rrLl Ciilr-; (li '.i'ii'..'r;..f.iSCt-tir'-' ;:tiiOUriL' CI It-'lttc': irII ü

pvI"SOIrl::l ,luf f,( ri;Iy .rl-rûC-: irC iO É'l..l Ct'Cr: ltrVi l'Cl.illl:r.l'" .1 f'LËu-i;,L j'Cr:3

inOiCi:LuS tlij L,f,'o71"1ai:yt EO'!,ûr'rrlrrutîL iS (tOL i,:':kini; Oci Oi'rSLilL-Oi'l uOrlLr'O.l-

Süf,:C.!iSly. ilri f it,;riitcIrL L(. p '.t riS ifru I"-iuf'V jS IS C(;li.i:.Oû !;!ir' iit-: ! '-'I Li.'' y
sL;,nc Lt) Lcr* \ii;li'oi'it.-',i'iit6l, l;oys or oLiiçI'ci:valopllLIiL ilr.oJrcLs (i':v
Cârn:t"..r. 19t,:i iie';1J1gi u.; iroo i.crt"t'. 1r'.-, f i<,\1 !'.!r'fi,:-Lirr 1'l<,:'). Ttli
düior"LsL!.tiorl pr oLLiit. r;.ut: L bu r-. j-.,v;,rLcci Lo ia lij.i,;it.r' !,cs-l-Liori Lh Lijc-

hiiri:r'Ciiy Of' r:,,rLiCn;i-L [)I i,:,r'rLu:i; bui variOt-l3 r]bSL..e-r-'r's hCuiC SLiii
t rl[,]iriIt uv€ri al i-,.:r' t.rrr.:- t.iriion":iii,J 01' .slicrl c ciri:rt$t l:; l'{-cc;fiL't,:a.

Urt. t i;nGl*rr:r-f^L..-i pi' cb-l-t:r -riijpcoii.3 üuf'or'uijü; t ior'
CC.;ttrC1 iS Ln' CUrr'e nt tri,':rr'i-bUlri-On OT Lhu C:CSLS at.C bcritl ii;:; Of

f Or.csf, üeSLruCLIOn. 'ir,,:' SrOupSl. a1 nG inCj-vioualS ['rOf ]-Lii^ri1 l'r(;t.r
CieIOrûSLi-rLiOr, ir!.ç gut-rcr'Lt.Lly nOL'Lfit, Saine ollû§ Ll'raL pi-y Li.i.l'i-.SLltr.,il1g
env.L1.Otiitr::pt,ri , SOCii,r and irnl,rlciai COsLS. FrOf r uS *l'v OI l-'-]'
cliAnricicu LO bcr:uf'j.ciL!.r'LcS Ou.LriCt LilÉ Âtii.,i:cn p'--'Eion. ËeS'ic.;s 1'hiS,
?^è irsr,r: f i t s.r ::]..c COnô J'nLi,aLeC', friliJ e ttlc: ct Cl;t. l; af e Ci.st i-ibut.cc :tnlonB
\ ll\, ÿçr.u

yr.:rl,r. t ) 'i s i s -i-,g c1-g:i-t ICr':i:u*; Cl Lhc "Lli..i;.C;' oi !1.- 3Ûi;:i,.wl:Jr;:t:.^r:J

(11.,i,r:irr, 'lgbc). Liricjer Litese cond.i-Lrons, üüt;ir'ucLior-i corjl.il-ü';lr [,o bt
cüüi!lic'iell/ I,<rLlûn3I 1rl ûCOnOml.r: Lùrms ev(-rr 1I Lll 3 LoLal CCSL !{Cl'i:: tliU(:rr.i

8f"gâtÈf ;nan Lhe, bCneÏit".S. (-,n Li'iC OLii';r (t,itrC, SOliit= COSLS Al.c
ôon",,,ntr,Élt{:i, rr.itir ihe be:ne-lris accrl-rin3 t.o l,;'.lt''ger, iiot-r lnliuentra.l
gr,ü:u.ps, è.S in Li,;e CeSe Cf -L;.ir,L s.*rZLO f;"Oi;i itl,.-:j.èÛrlCUs f,l'ikr<,;; .

A ()C)LLeI' f actor L'i::,r iii'pcucs cÔriLt crlir'g,
aeirsr.ÈsL.ru-Lorj is tnc iironuLtt"y rre;L,ur'ü of ti:iu bcrrefii.s, r,iriI€ L(rt-' c:osLri,
bi:iiio envir.olitt'rriLai- âgt liuti,i.ti, :r!"r rrieI.'e cil i;i culL Lo qu,1 I1 U-i-i lv. it.,.
ntri-nOnarll:r,y tOi'lS, l-lnfOr,iU::1.c-l-;'r i,r'È nC i.r-l .: I'',:l-L':i;.aii Lit,-'lliCl.r.:r i:-r')'
orle s (f c;t, ai t.e ÿi3ii of' énr,.j-ronfie n;ei. it;tpiicts ol ûütor'a'riüa urol't, iicL
F,.:.r'litii,,-,.i!o5o)' , 

"."

;,r'of i-Ls 'wlrilc rirâ
gÇllûr'i:LiOriS iS o

-t.n Lha m.rciiir: oi Lrt
ironcôtri;,, r,atc Gr'cs
'!irjOSre I:jCrl Lh-Ly i nCOcr
gre1..' ftür'ê Lriarr i.nf1

qir,rri-ar, On.., -Oi. .T-

l.ï.: f rcL t.itiî, JuIiir,g,
rjy ci' * Litc c os i.l; i'. j 11 o
ne oi' 'Lrie 

moÉ: L;. f undaniu
e çc'onolj;ic cr'rsls Ll;z
so ciIlQ Rorairta licrÜ Lr:
e fratil Liiu'I;x on Cs.r'c
at,ion. 1t is probablY

i ot'cs i, Dririgs i-nrtii;rci;it u

n-l-y bc irr.itr i:y {'uit-.ur'-:
rlLi;iÀ crs.pce l-s cf [.1]cl irrotrietr,.
l- -,- f':, r: €.O i n j u r;, .J^y L j r

e oniy f'coel'ê.1-rva uâ":i-Ls
ul.1L]-oli Cl l'icl'Cirânü1su (-Lt-ll)

rlCL a ccinCioci.,.;e Li.ic lCl'i,
Yl{,{.;i!.C; ar;Li!',-r L5. -t';::-i t:ct-tqsÜci

illoSL i,tü:'i: ur:r1'r-'r,cl;L;iior'i j,s ilost, a,.'p-j.o§i'vù. Ïiris e I.iCCLir:'-:§Iils plcLur"-
of jn,iléoiaL€ pl"oiiLs, f:ol,,r:\..r', slro'-il-J b: :i:..I.ii.1 L'J(l L-iiil:.3 irlLo accol-irL
Lrre 1çâVy uost"s f oliort.I r-o i,'l?rssi'vr-: osl cl'csLâL-1-ÛIr.

Ti:'; üaSCount Fi.Lg is ijr pirl'L of L;,; vÜl'y s'tpu3Lur't-'*
of ücc:j.-sion-i:.ki-1g tiii-;L i.'c.nde rs: iltvi.lbii: ri13 I)ÿ iiot,ent-i;".i iy lu'l-l?lilbi.c
.--<.i .i,r .:.,: .r/1 ', 11 . , i..:'';. iii,: l''i-: sltr,- i.'.':(,a)r 'r i-Lu
'?JUuçr,i,r 

. -SCuj",-li; i.rl11;lsciir;l.L (i'',::-f'nSiLr-,', ,)Cla)f 'tiiu' üiSUOUfli. l'

-- Lrir- Sp;r.C I u LLiI,ù [jt'Ol ] Ls ..rIl tl cOsLS ]raVu Lttr:l!' l.el5ni S u.r II;i-nisircu l-Il
Ca-1Ct{r-i-r.}t.5 Liru IiuL pI'utri-.ü V,i1U.- Ot udCii CijtlOI) Mn it.uux Li:*U
ciepLr'a.lui) crl Li"r: lItcùliu pr2';-;rrLj,:-r-lÿ ÛâI'Itç.ü in., lLÈI'ri..Lile l.rivesL.l{unIs.

I ^ ; "'^nuùcLioll uxiliLs bütt"lu'rj Lti': cisccur:L !';L'-' à;'u Ltl''-IIU l-UlrJUraj- L\Jtl.lLÇL!ulr -i.!.1
bicio;rc:.,t trituç:j (sL;cit Jg t.hi: r'i-Lc ot tt'ctjLli ci â Ll',';i- j.rr Llte lorlsl)
rl.riiiLir.- LitÊ raLc cL rr.Lut ir rl'oiri susL:,.:.Ii,..: ü txplo.;'L.rLiorr ci uLaric-r5ic.-.r-
rc sou[,cc s (L-L,rr i. , 19i -,, 1y iu; I ii,:, 1971 ) . ii.tuiona.l- L,lsu cI l,ir.: !.il]a:.orl
i O("i,SL 'iütiiü 

'!r:I.i.. i"iiLÙ Clliy i:--stCt,; f'=tu'i"tr
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. iiüIIt.iLi pül.u1..t"i.ofi 8f'otrLit Ifi Llirc iiltiulr,CIi l'u6IO(r COulu
:icO f'rustlaLc arny pCl-j.c'i r-iisiûiicL LÛ ccr,Ll'C-i'ü.ICrLsLl."iÇt:.
populaLlon i;r,oHt,ii i.s aLi;rih;riLr:o Lo Lh-o caLlsLs: r'eproüuct"ion abovc
rirOi,Lality raLi:, i.irio'enLrarlcc Of h(:i.t firIèir'âI:i,5. ltit. I'lt.rw oi IICH

riir6r'ariLs nohi greiLly surliesses Ltie :-ntpacL oi I'{jproduùL1on, buiL iri Lrr.
r.criE, L€.r,1.i both riiusL r'ûi:ch ân cquiJ i br-iun,. tfrt c;.1)c.tc i Ly of' [i"tt,tzoni:'. Lc
3bsôr b popu-Li,Liori irr a suSLi:iti;.r,b-lû irrc-rIlrrçf i§ vcry liii:i i;eo: i-iie §oui.-r-
p;r,obicns rror,ivriL-ing t,lic rusl:i of'liigreriL§ Lo Lii(. i-'cgion must bt, solvct:
1n Lli<, sourca iil'e'dS Lf:3lisc-l-vts iF'crrnSioc, 1v-UOc)'

Lire ëxpulsi ori of' si,,iâl-i a5,r'icui'ur'a11si-s b:l larrc
conc ertLy,i^tian bot-ir i-n Lfie Âr.rt"zon âino ouL§l-Lle i L, tOSether u j.i;ii Lf it:
exist,cltce of' z; iirrge i-i1 ncllùss r'Lll"i,i populi'Lion, lr;rltes I'lnoii-ld a

o.rf ipllir, e soluLf on Lo tiic üei'oreSL.,Liorr probj.ctlt .rxi,i'er,lt;iy crf f'j cu-r L.
J.'tte Il,ino L+nure systen in Ar;t?izonia, DâSCc On O(Jl'oreSt.i.:tiofiI';ioU1û ill'.,'a
to be riiociiii.eo L.o.riakc usiri! t,ht: f orr:t:L pcssjbit l;jLl,out. c"1,;aI'iilg'rt.
SlnCc t.i'rt: Lr";,CiiLj.<ln Aî 1u;;:,iit-Ltt2, lanci C-i.ail:,:q É-SLà:birs1,.C t''7

ccf oiust;,rLio;, i.s i:1 -ri,pol-'L-IrL i*a;oi''ril â,..j--LcuiaLing i,iic iff,pi,cL ÜI'

exLi,eile scc-ia1 i.ne.quzilitj-es.;-titi Llit: cxpu-ll;'i.orL cf FUFi:] popLriaL:"c;ns,
soiut,ioris l orj Lhe se prct)icriis douic f:rave to b,: :.ripienrerrLe d aL Lilc: si:ritr.

t.imc;

FUTUIi;J PRESSUNIS i; CÂ LTLFÜ,1!;Sî.'AîiCii

' litiet f'orc's;', besicies thc c.u-ircri; oi']Ès, coui.'
infiuence Ant-zcnil"n ü(:forosLLulbn i-n.thc iuturÈ'a Corlûlei-cral 1cû;;i,É,
until't'c(JenLLy of'fcc;Lin.- (-. i'É1.É:irvclyr sr,ti,r-l.i i1'.,CLioir of tr:u l'e-iOn, .i-s

I'l,p:"cl; L:ccr,iir,s i- sui:sL-riLi -:- s3üi'tu 'Ji ü: -;ül i;-.rlc;. .;i t.i.' IJ.c.,,t-lrL I

r,oi,l o iir:i.t,,rLs f'or, t.r.opric., I iiLl üçJCOoS are i.'.i(lS supl-)1ie .. ;;r'i tluii;ir-rÿ U:"

IOl..,::sL CiùSLpUci-iOti ,in sOLrLiiCc5l, rl;ra (i'iyui"s, 1'yüÜa.,i:; i";r,rri;r.i.Sl.nIi,
1t'f,t\, \ ri>ly) 

- +' 'ilrc'asii:n tlo;., l-ci,i i c'r'-sls .-lr'e oornin;"LÜu ty ' '
.q". Sir:6lc i a.niry CI' tre CS,. iriptul CCâl"paC,;;.iû, êno a,inlCSL all pr'OttlCt:

iriil-quali 1,y lur-icer. iug t c Lire,ir norc IicriioAjlie cLrs cil;,:";ct.c t:'] ti.,c
Agian t'<-:r.csLs ür,L ûrucfl rrore ees:r-1y LrSeO f'Or inciusLr',ra i DLlr'DOSuS LIIê Ir

is t ilc ArnazOn I'Cr'e SL. ' [,L Llre pI'(:St;pf rpâce , vil'Lua]-f V "âi.,- ôt Ls*a'S
i; çcp ieai for.ests Ëi11 be oestr'oyÉcl [:eforil Lnc"cno o1' Llrc 3enLury, âllo,

i r 4- 43_g r' +p'i+ i+l---++roi+ -lt nrc i-;=l rt-s;- -s€ i.', l.l ü{trC i=-I=- v+} u{i,'ê5* {if- t i * F€;+êe r,-
f'r,Oit, ÂSi.,. cOUiC bc insi grriiiC:.rrt bJ-

iuliber' ï-'ip!r,s I currcllLl-y muüh jl,oi-û e

Arrti.,ta-lci,, er'u J.il:c-ry Lo Lr':rn-sf''-:r' Lli':
f'or<'sts itit'en;siveiÿ eiF'}ioiicci i:'y Lri

" i r,;-i iir ii oLic ctt;{i:J'; olc -l- ,_,,_ r-. L r._t. ., L, <i L, L

bccn cLiL c,olvr] by r..11€,i-i'cutt.5 n;, Çr' bu
iiitv-Ly Lo iricr'--asr. §übst.rrrLi.,-i-iy rti
usi-ri6,. a i;irger lur,bûr'or spcicic§ to

;u'--"aullu uc^I'iJ I

uLivc :-tt i.Iil
*r' at i.üriLicIl

rÈcupcr'.:tio
:"ni rrü. iiti s

Lfrü h{it.:tZ{tI'i.
uiâi<e I'ucii,icoo cnlp-s, PulP,

procucLs 14cu1c aI§o .Ll)cl"(jüsÙ LIje

c-sca-Le dustr LcLi<-: ti
Looo is rioir

i liur.iJ i, I'y ]" r]
l>uvuIl

ri,,- ii/,;ii U].ihOüt. i,.!.in;"o-i%"". cf' (:ü s1,ruc l :.orj i s-

';YCs. 'Iiiis iii'rÉns iarg
.. 1... - - i -, +..^'.i .,. ld ei,,:.1il Itl uI ÿi--.j'. -L

LO Àlii-zOilIi-1. i'i,', ny
i lejt. itr i:L I;Làvli.y

i'rOf'\J aüVâilC,:(: IileLfiÜCj

pl-y!{coû, pât" Li.cIt, bo';
ii.l'ÇâS C l-t- ;r'CLi L .

is Lii '. r,ra!;in8 o1.'

b.j l. I] il ,-r o .l l- ,.- (i L L ,il
-c grf, ü.nc-c-i on - 1;, 1 t Il

{'ü Af'Ot,!,u}'"JCOO.
\\

lirlotirt;r' pDl,eIiLili C.u§:. af., l:l;
uillircoal (F'c:,1'IrS'l ut Lrlc lllrit'.i.n, 19

-,--{uc).
fICr:, tr;-i-iv- itrt.-t- Lo supi-i)' :r pilr-ircil

tnc '§t-:nüa L.l,t';:.3;1 s Pro;r:,r;. i.rr iy"u,

t
1
t

r*
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pig-irOn planLs !r€I,C alppfC!i.r'(i i i:r- f itt;*l':cii r- :1,1.'i-rii;iVus f L'OIi, Li,'' Cl',.rrc.,
Ç;-,t,.,.j,ii f [.o;rr iri,r, l.;ii,ir i:, üoLtiiJitiict i,r.il-:Ur.ri rrvi;rirlrCi 1,at' ?uirÜÙU rirt-Lf']o
i',rr,=" (tr,lz,l, ii1.,,:':,sir.rirrcia üi. h:,pü'oiicti, .'ii1t'Llit-I'üCl LUi,À!'t/Cti-,iit r'h,
iguu: )). -r.fi oo(JtLron, two ir"ott eiiOy p.i-iItLs r'-qltrl'IIr6 'uYi '-r(il-rllâl
t.ôt,:,i àf' -i00rûC0 il"i,::Lr.i.c LorJs i:rno Ltro c';I-,:: IIL plâil.L§ i,o[,uLi,'-'t I'r-c1 Lilrrirr-
ânf:U::llJ-]I L2rtjuÛ gleLt'iC t-Cf:S rr,:l'Ü eppl"O\')'-3 :,t; 1-fle Sim! L:llru. FL:.î11';C

1':xpânSiàn Lo 2A pi g,-1rOn pi;,nLs l"ioulci br:'rri +:r,e yù;rr':y loLl I I Crr'

crlarccai ui;ct':r1 û La- 2. i+ tnrilic,n (ir'J tric Loris ( l eei|lis.Loe r 'i 9f.rü;,:. 19oÿb ) .

liçrcr,nt sLr,Len<;iiis by liic tr.:lrcu:üi,r'z.jals inLci'ri:inisLçr'ii-: Ccr-l,i;,iss.Lorl
aOyt1-:f. IiinL [i-r,.:Itrl ,ru $Uti.j-]-t=f'S lil:';I:l )3 Ci,.rI'CO.--r.1. CÙtlrurjL LOUL'-L:- l iri':
ancurjt, *nou6l.. Lo ccnsuI]rc 1CC,0 !:rll'- oi IiuI'r'curlulnli I cr'*si pci' !::tl'.
îiie C;.1..j:ii ii o1 oÉf,osit corrt..:'itr:'s 1E bil-.1:on ncLI ic torrs oi. ir:-6ii
5r.i.iJi., ( r:i;, Fc ) c.r.r: 

'-- by t -t' Lh,r,, ',;Cl'-.1.C "s i;.r'5csL .r11 u sr-il f ic j.r:ni, :':
IUSUai-rr ilirr,rig .it CUrr'erlt ?a1-e: f Or eT- ieasL 2rÜ ÿ:aI'§ (S'.,'.' icar riSi'-"; I

1ÿbû: ). ûn j-;t z. Llry Î'rt cticn is Lo be .5m3tL€Û irr Lrr=' a.r'Ùi1 : t-ni:.
pât..:nL1a] foi erpârtsion of'snieiLi.rrg acbivity j"s lir,iLec ortr!'by Liiil
irptoLipI Of irV.ri]-;:bri; Clt.,I'Loâ1 (1e. by r;i,'-: aIrOilnL OI' l crt'l)L. t() i:t'

"r"iïii"."j. 
1,".,. fir.s:., p1::rrL.U,r6.-r, op:r,aLicfi cll L iar.ruir'1r 19.c.r. iro

envlroi-inienL;.1 sLrroit-s ,.iei'c ccL(: ol" aïipacL sLaLÊi-lier.Ù pr':p-r'ici I i-U i] 0§i

noL ],ci cvi:lt been cectccC ho;; r:Ltcil c5âl'ccLI i',oLrIc Li pI,ctrLicüc 1'roin
-i-.- -ît:.t ltOç. IatllC;tr i.a:,'Vt=Si-..-i ,l li.,C,l., l'i,. 1-ii..r, 1'Of ,:Si-. .r.pi'i'')'.'::.:- OJ'
l.'1.- :1 tr.t-L -Lt-,1- > .;

iirt inceniilcs, con"sLructioc of i;itû sme.iLtrs i:oü Lflü bugiIlI.rIlL. ci'
ûpur,;-tiorl lii occurr'i.; alCer 2') Jarii:ar'! 1i;Lt;, i,i:eri envirCûlir:-*:liLc;i
inil;-lU SLaL,r:ilieriLS beCi.tl,e â :"cqUiI'i;l;i(-nl.' iri Lr''aZrI. îtle prg."rr'Clt
prb3r:r,rr, a-rsc; rliustt.i.tcs StVer.,i Uays pC)Lc(lLl-;rl erlvi't'CI1(;JcllLq-,i- rilrfrrlcLS'
i:i ii.3or cLrv,i..J-oprirr-rt proje cts r,sc;i.pc Li:c cnvii oilriit],liL!i r'cvii'll
ppocei=a,1.= r:f ,,.1r.lLi.l i,i-cr';,'i icnoing i,ÊeT'ii:ir':"'l st.iclt â.s t.i:t. !,C)r'lC tiirfii{;
y;iticii fj-trariceu Llie C:rrirj.is raiitay anû mjne (FcJI'nSICc.l 'ly;ic)'

I1any scut-cas 01' f ol't:st . ioss ar(i lrjül''a i.slri[: ]n
iail!)ûr.L;,nC(,. i,,i-nrirg.:CirVi'uy,.i, IL.ll j-[s aSSoUi..ï-t-u pOpLr-i:'t'jCtr
-(r()l:(]€ittr-ai.i-oi'ls, s;rôu-Lu .inurii:-,si' c.crrsic:r't,bii' irr t,i,.- lul,tr]'{,- 'i'ttt'

i1rV:.siO1 Cf :-trtvI';;.ilO-l-.'Ê ra:ieI"VÈS SfjCÉ-r'ltciCi0 i:y ff;,:r;nCc SOIC
pIr.,;.p-ütot 3 ("3oi'it;;ilûiro;j") is -1i..ticy c- iitl:Jot'' ûoI.(-.)!'t.t1 Lii., cor:Lil.L-i;,.,
bi'tiiri.liy=ccflI,-rircc aissau,"LL on Y:.noq:.r:t t.r':-b::i eI''Jas 1n hci'-ili... bci-r,*
[.fr{:'oesI i-:rioirrr carse. iirrotiier gi'oHi. I]8 fz-iior is l:j.LrL'l'ÿ i:;si,s; '',lici.,

I'Oi:GS I:.nG Su ui-lcfitcrt;s, €specii:.1y -Lr.i thf u,:,ri', l.l c;'Lc Prolr'J.ai o-r-ong

Brai::i j's bolrje 1s r.;i1-fi r:rrigi;DoI"l.nË îtrî'aZorlj-"iIl couliLai'Js (s..', Fcl,.i''nSl-Cic,
i'ÿt,9:). Yef anoL {)er scurce of'f'cresu -Loss 1s i:lydr'o*fecLric
cicveicpt,ieni, P lrrns f'or ulri ci: imPi. fiocci-i.rrg 2'i, of' Irri:zii'l; Lega1.

t)r!4rUrr L,î:'dL
-- <L;--++-'
i].rlr SLci-'iU CaS ills É

ü*i'cr'csLaLioIl.

Vr.Cjj'I'ÂîiCii iiEPLIiCii\G AlrAZCliIilli F0iu;i ;

C..Li-e Pi:sLLir'a is Ltte l-ii
;^il- i'ore sL l'eiir-o in [..,t'l'.2i.]-ran Àliidzol)iir. .)r''.

erirtual-l- croi)s su/.jtl .rs ritir, I'ioiz'; atid lil3llrOC
yCrrS bi{'Cl'., 1-.ii,i.r Lir,6 [)rrSLLir'Ü 1 l;i,cre aS l:'r'g';
ui li,c'r, 1y i.i lel' f u11in5. îr.,u ci"L Llt, pastLl I';r
UJul l,,- Oi ,.. il-C.:LL CI Lt.O, Lt'p!'IiC;r'I;; Cfi Ltt'-:

igriu Cl.ilut' j-rr coilb."ttlr.- iltti.t:il,- ii;-C-Lir -ltd

'-[ric r-B'r-ciy iticrcasin6 r'iicd r:r
uhai \c6,,et.i.t-.ion re1>J-i:cirll, l\illiz
i rrcr'c;sj-r:gt-;' .inpor"'t.ariu i:t cuL';

É

f'ot'c s L -l cs: LII i-ojl ër.ioU L Ltre l"i:51Cil llici-" l) s

r;r;1i.n f'cr'esi- 1§ iiLll.1r, Lo o{:cc;ii:r)
rr.:irtiiig Li:.: giobar riilP-c'; ci

:
,iL

{

Ilo us;i l.c !,,-)-;:ci-irt, l,itil«-,s i,
aii l;,r'ii.t.r's oi t.cn P1;.tit
(c.ss-vir ) l cr orli- [o 'Li)r

FJ-i1';i.i;i's pii..tt L. i-i^s Li-,lI^u

trt-.iCXrù tif6r'.:.uuLi C!;I' LI
ert'oI"Ls uuu(..r'L..i.; Il by iat

Si,

,I

o
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veEC l.aLiorr. .;iIiili irrl.-i:S fii.:,r' cj*,:ili"rr11 r; cr'. pul;:ii roaj,J,,.i-,yi r:i;:y rrjL'*-t v'j
spuciar.L LI'.iit,r:.;nL bcyÇnC Ll, ,l. ;ittLil'i .L i.rj I,ii,,, :r,-'i;i' p['arua,-Ç rf Vi_r,i,ur-,1
ir.S a! I'CLUrn On ifrvusLl:,;Iii :Il ijüIiLirf',.r iii,'.illi,ul'i,.ii.rci. iOf !.rr')r[' irf.'r-i-ri:,
rrot,'u!ud, ï.irt-) poor pros;p:uL5 oi' or.ér'.1 1e r: p;,'jLi.U'.-s o1 L.:[r -uirü Lo
ùf i uCL].\i L irbairüûIrti!ttL (a'iLilOu jii i.otrc ortnril''S ;r'r: Ot Liifr C<-r',-. I Lij. IrOT. tO
?c:f'Q.r' t,o lheir p;r$Luras éis rr;batiuonedrr or' :s s,ccorrr.J :rt'y i'çc,.sf ).

Fe,sLLrt, dc2;raoal:iorr r'-Jsul-is, f'tcrt Ioss a!' scr-i-
f'crt,i1i Ly uiirougil r:t'û:;j-on ,::!rù, . ieauiririg ;anü i t'orii f i xa LtoTt oî' pitospnolus
iit f'orms urJa"v.,j..i;-,h1,- 1,o pJ.:,nt-t. Soil coinpaci,.ctt inr'i:i.riLi d;rü'f,i.ii oI
pâsLt.trû grc-ss;s. '1 rr* cl,icohlpoLrr i;:.ctr c,i' tn.J uriL'urneo D1oii1ass 1r'oni L(ir-
oli€,ina. l- f orcsL, .,riü for'esL roùr.s i.r: L't:i: soj. I, r'Jti]ovcs tirig sou.r'Ça ci''
soi-i f.r:r'ai -lL-'Ly t.l î.ur' :Dciil '. (1".':c;:tû (ir-cir;, i9i'") " Ilu.:t-.ul..-nc,nLs ci
pasLur'È ûr'y ''iciÊliL proouct,i"cn,ov€r : Ll.ro yç-:zr period in ircncôr-,i-..,
h".rve sirotin a IZ--yui-i-o-Lü ira.:; iilr'f pl'oc,ut: r i:L a.bouu ii..1I L1.,.: I-'àL,.; r31 r
;l--year*oio p;stur'e (f --arnsicr- .e L àl . , rrci).

' îtle iypcs oi vegc L';.\+v)-aîr iol i oi;ing "iic (iqôr'ë-rJvü
pasturù lrar'l/ i;ideJ-1,. -L:: oii'f'cr'iûL paris cf /rruazorri;r r:rrti tn i j-ciüs ir.LL;r
dif'f ei'CIlt irl-:iLor i;ri. lcgr'-rüCi pi§[ui'4.5 r.àridtjrgC e Seüor,ezY ÿ ùUü(.:L: SSIOti
qrrit;e ü.i-;rrr.irrct. frctt;t i,llGr. f(1 sir:iLr-nX cLr-Li'r;.Licri ia, l, 1o'ii:i. irr
SLl CC'-SSrorl .,i'Lul'Slif. lLing r::.:;t;.1,';f,lOCr t:C,Cr-]/,.'=L-L:l-i.;i:'quit.;-li'
recolcnizji: Lhe siles (Uh1 , 19i:.7). i'i.e j.ntc,nsity oI usû gr"eaL1.y
ini'iu€nces i.i'rc sp.ircS irrtl r';Lc of rsco\,er-y. Sf r,rup slrf'oLits êr!",:
ir,lpor LîiiL -lrr L!:r' ,tLS": CIf' i j-i .L-c')cir i':rl-rcrv,,s il' uritiulr;+-ci or i f' burni rrè;

-L5 ri6nu. irr l,1tar:ir'2, (Pari) anc ûuro PrcLo cir; (ir,stc (Âcrriciônii:)',
,'{ -. 1 -: - r L 4. ..I l-e-LC.> l.Irli L !!..:i''(a f';, ji rii.ieC à I tr.jr 'bUrninlr Liic f Or'.;it [rilC-i â *i:, n5iù Cr'.J!,
Of ric;e; sitot.;eci thai- a E,'Ji-irjl-ol çrriaLi r-;ri txi st,s i--,r., i..i+t:n gI'oi'i tr: I':.t.u Lt{:,.)
soji quiiiil;y. 0rii': riou-io cxpvtL:soij uUEr';:uaiion i:i"orlr exLr,n(.rüû us;j
rr,,it,ii i ria,<-ie(l Liâ1 l,.j fl'ricr;s r,our,J Lr:crcf cri 1e i.o to F€r-.rüCt.u Fcrtus cf'
i"cüOv,ri y, iiiâi.irrts ii i-olircr' I i:iloi' tlcCcS'saily Lo acir r.eve Ltie sàljü :f'I'ecu.
i'lri; t''cirLiv-r;i !z::L L-c;:;i:ss rr co\:I'l/ on siiii Li.i,g c' r.,-LL.r v.:Llcn siLd.s
( suci, i.c LJ.re f';.-;ioi, l; :-r, l,ii'-i'- sLuûicrj..l;y iji,r'Llicio(,,r.!,r y L :r . , 1i5: ,

ci. Leo by Lu;c i,fld J:r;cl;li , 1'>i1 , 1crc2 ) i.ciuiti ruc] ir cc Liiù .;oilLr', üu.L-Lorr oL
Alt;;"zorr j.:.tt ricf ct'i:sLat.-i-or.i Lo "vfli .riobal e;t'cii,iiousü ui'i e ct. .i-t' 1,i,,:sc,
reCovCry r'aLes app-l-i,,u io ccf ôreSLêÈi âttaS lÀn Erazii. ).s.c iii'lo -Lrrf ',;ir
(1')Li, 19Li:) haTC ar;,uÉ:cr Lrtls is tne CâLr,:. Unf'orLun;'iLc*]', r:.osL
cjef"or'*staLion in Àniazor:ia, is I or catLiT, ira,si;ur',r, tJi.tcii rjleglFaL.:-s
IllUCir lirCre SlCkiy i.ii'icn ;:bilnCjorlcC.. Ttrc iarge c-Lf'f€'rciicÉ. in brcrnaSs
beL,,reen f'ot't:sL r:.rlu pasLur'û t;l'iaris carbon releâ.sc to the ::LmcsphÊrq: i'rr:1.
i;nazoniân ciel'orc sLafj.on couirl br a niaj<;r conLr'ibutor to the gr(:eni:ousr

dcfitilt--üE-aâci.5 rF;.ti;ritlu;,' 1<lo5c", - igüîc, - i:-o'rc ) .
ù 

Si.concial'y vus-eL-Lion j-rr aüi,ncionuii pasi-.irr',rs srotr.s
mucrt rlor'û sioi:iy 1i'Lt,e p..§LLirü.ii.,.^-s b;eri i:-a-vij-y usrC i/r"ior,tc
ai-ranCcl-l:lir.:nL. ir: I'i,i-a,, l,crl:.n,rs, (I,ar'â), IJtrl (,t ;-l-. ( igcc) l'ounü rts

lit;,L i-.ignt ÿùirr's aft.r-'abiinuorlrir3rii (dtIi;::d-îsJha oâL(; of lar;L
t'iecding or i:ur'riiriS), rlgirt-iy usdc pàsrr,tr'ùs \i:r'uâ$ rjcve r. t,,e (rcl.Jü, rtit,i.

'. no Cf' j-l-tr,-u 
É.| ':.zln()1 at)d ;.biirrucilaü SriorLiy â:i'tr:r' f'orirra.Lion) riat:

?rpilr oXiiiti-r1;r.:.r y tt'ice Ll.,: p1;'inL br-oi;iâss i:s l,ro.O€r'aLcly LSuc péliLLt rus
(areas aLr.:necnr;;'u-12 ÿ-errs ârL;? f'ocnaiion, r,itli !"l"uzJ.fl[, I irù...i:'cuLtir,g .rrrt bi:r'nini jvër'y 2- i ÿ,-l::l"s ) . l'i-i iigirLly usLc p:.sLuru si tc s
lt.:o irLouL 1-i L:-rr,:s nicr',- biolr,irss tiriin â he..vil-ÿ uscd srLc (:ilr a.i,ûà.
UIIL.-r EOirrL buiici ozini, ufiù i.; j.t.ur O:i1nê: aI LaI" Sr-.!t, I'â.1 ÿuirtS ol
flt:ilnLctr:rt-itrc UnurI' Lr.i r![iOJ,;I'ciüu- [.lSr.I t.iciiniqUc*s). L,igtii, f.[O.icraLc artC

ls
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Iie i:vy ilsc accounLcu f'or eippro;(il;li:Li- 1y 2{i, i Ü :1il0 1Ü'i re SpccbiVe}y oI'
Lht p;sEur'cs in t,i.i.- Pi,r''ugcrii;t:*l ii'Le

ijeLuctn Pirij.-rg,oni.r:,,s rnd l',1- rô Gr'osso j-ics a L/ioc
strip r.,h.;re succession rn ebanton.eri piisturcs f'ollous a dlf'l eFr:?ot

cour,àe. F.rcni I'i::rz,nhâc Lo LLl." f iarabâ arL.; in Petri pasLurcs ;,.iI'e

<.,f fe'Ii cr)rlpicLef y. dispiaccrj ;,iI''uef' a ii-:'.r yuc.r's i:y .s«.riicj si.:Lnos of'
babirc,-r (i,-ita:-uâ sDecj-cs:t or' C,rbiËnya pii:,iri:r'âta ). Trtc:;e

-è.---p;:1rrrs ocôtFllrur+-rlÏ-in puresL'-na-4 rr) p;ir l,.s oi I'iararrri,To or.it,si(ic, of"

àunsc f oresL, .:rld in Liie lorest ;1reas cT' 1'rrv'3virt?io arid cûnLI'irI Pttrâ
ârë pr-ese nt ;:L -Low citnsity in tire origlnal- I'crce t. Ti:ey àP. l:ighi;t
r,'lsisL-nt to .f ire , arlo propag;:!t quickiy âs Ll-e p.:,.sLur'ùs i:r'rj re burIric..
ïhtri r hi.,rd Lr.unxs. iiiivi; t:,i:r'fle ci i;ircrr tlirl rtariir, oI' ttquebra nr;-iclli-'ûot' (i,x.
br.e;lker), apo h;iye discour'ageci icutLing LLr{:ni back. r\ILliougi: bî:L;i,;i.i
f'orms Lhe be,sis of' l-ocal- ittcusür'y rrr I'iar'..triiâc (licchL 9!- ai.,
19ü*f b), it is i"€garcico strictl'3r ;;s a HC(,C in Par'i',. Vas'f elprrLls:cli
ribandcnec p;rsLures in Ihe ]'t;.,r;bd a.rea ar. virtu:1iy irrpcnct.t'.,.b-l-c
siar:os ol'tliis p;.1r;r; Ll,c pr"oDJelir r§ incrÜ;isiIlâ 5CU iim I'ur'LI:l,r iJesL
Lhë li-ltari,i.ra i'.rea.

^ç'

r ir

1n iior'..tit,t;. Lirt; r'eli,!eu lnajÉ
.:-..:- \ ,-r^-. - -^1. -inii_Lai. iO boir.rçu. Fure
Gt*n over' ûr;iny pasJ"ure§ in Lhe are a of {'luc.1J" i .

lnvade only pdsLure§ pla.nLeo in f ot"t;:erly f ore stei:
iioi"airira 's €j xt,ensi-vc trtlaLLir'::L rt Bres§lands.

+,,1r^ - l-.',ùü^!rl vv'ÿl uJ

be:n the fate
ciearcrr rn Lhe

pain (nrr,alca.
sLaltûs iic,,e
irrajâ patms
areâs nol

Lr.rse of' .su.cc(isûioir i n
trp:;1 aLa.b,Lc !l''irsscs raLirer'
v t, r'y j. ti n i 5li.l- y u;': e,r'i, tlt 0

counLrr'n:easurrs arc Lalieli,
cnsÀ pr'Lssn1, f orlcic."rb"Le
ing çsLi,b1i sirctcILL,, ( i',ups L.rd
Lur'*:s irr Acrs, I ot';,rxanipJ-e,

l!ncrcpcflorr spp. uot;tiiiiiLLs.

Sonc à.?czs of' vêry ltigitly oeêr'i,oe c pa§Lu.re I ê'l'''::'i
. .l^., 

-.iÉt l,t.-L-i-.^i^.^\ -iÿ^^iLl- r.^ -..-+.',.. ,i'L:^
; iuiJ i:;iiiL \Lâcl-ec.rde i, -LirÙui-iJiu u\, uLuLrü. lrr:ù 1.1.:iJ

of'p;:tstures in areias ltëàt Âj-L,anilra (Parâ) t,iiaL i;'rrc
I':.i'st, {aur" decaoes of r,ri1.s cÉiiLLily (Fe arrisior:. 19.iti) -

1t 1s po§":iblc
Cegr"r ccd pâsLurcs couf o chari6c Lc 1

Lrian l,ooojl secondary*I'orest. Fores
pasLures is Ê)lLt"(rmüIy s-lo'.,'utritss §

becauise rtçeat-ea fire;iitd hostil'; â

barricrs to Li't:t' secu uisp.rrs;1 aiicl

§_!. 
-a_1". , nû ) . Iri soijt<: higiily üe,graci

:i -gl:;iss iilrc,rln 1oca.11y as rrretbo ce c
In the Gr"an PeL jonal re 6icn of Pe ru,
sli i â- !Ào_â*§!rrtg-e i Li"o-! s-.l§-c
aÊ,L,ne ssf \; L:'a.sS L'(t;,r\ iLs IloLoricus
i,,rii c,r;"'crorriiné, Lc s sutccssiol^r iL souLt-rc
1{)-t'c: 22.) . l['lit t.en<iericy of i,oociÿ s
*qLicccssion in l,,iil'lzctt.i: is pI'esenr,iy
-{,,rrer'ica ânu Asra, but rioLlii.ng guiiri.Ii
lrirl aiuays precoriinate in tifiàzcnl.a.

§

r':rLi brais:.'l-iensis uominates
a_Lt_,*1 9.Tij, -Ji,,i;j..:-_;:_ i çr ss
r'u -i., Li', c, _*iÊ:r'i"],:: c) l f_l'i,{ic :.,
asL àsilr 6§i.c t..riubSCü/ t)'tti:,P i L.,r- F';ü,
prjciÉS i;O OOITi.r-11.-iLa s,jCcIrÙil-y
Ér ti;cijOI" uil i'r"I';ilCi-: bcL!*r:çrl i'roUCri
i,ar;S Lflü'.,C)OCiy SUCC:c:;SiOrt;-.1 1:i,,t,tf

"Sapô" (lmpereLi:

Lhr.,'co
aVOfri l-i

L ri:Co
peclaJ
ondi ti

q,:.: fi i

eû pas
,. ,,,..t ^llJVr-L\-/

Im Srtr

t iviiLion I':illoils in üe nsû f'ort,sL L]-€eS nei:r Lhu CCI'r'luO
iiüau -irr nor,ff16-rr,rr i,,aLo Grosso (ii.L. C..,r'rrJj.i-'û., person;, l- iloll.llrurrrcaticri,
19bb ) . Dc,nse i'ot'c.st; t.llt:cs r:e âr' trlc SouLû:,IrIl utigc cI' Liit,tr
uisir,ibublori i.ti:1y i:e closer' to Lir.,,ir' liniirs oi' LoIcI'Encc 1'cr" tÿs1Ler
sLr-(j ss, , t:.t iii.4ing LItt.r iJû Lr-ee-§ [iür:ê t-asrlÿ oispi:,ceo by Erass tiltiti is LiiU
ua:isc fi:r, li:.,, I'norLli. Licusprüaü cir,i'ort,,sLi.tior: irr LIic lulLur'c is
ûXpüCLC,:i LC rçritèltil.:ll ti,r;' Of'!' §€irSOn bCf:.rUSe' Of f'r':UU(),;Q

brasi 1j r.ns' i sr) js f rcciuenL asj tiie succts: j"ona1 r'c,-ru:; j-r; rtlcl,f,urlous
ôi:r r i: tr.ùirrr \,rrrü !uà

o
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evâpotrarrspiri,iLion (Sal-rrLi ::,! .11., 1979; Sari..t.i irnü Voss, 19ü4).
ltris citatrge in prcc.ipl.t::t,ionl;lÏ,f,erns), cspijci;,,it"v ouring Lrrc ç;t-,r'iouic
oroug,irl,ÿ rr-Lul'aJ rli oc(jurrir]à; ,-'i:-{i i;r Ltl,: . b.;.. r:c,-' oI clLllsL\ (.

cirfor-cs1,a.l,:.or:, cou]-d;, IL-r succÊss1or,.i.i. piaLtt..rris Lo t'a.vor it grassi-nu
or sjavanrrâ cly§c.Ii.rna>l (Fearnsioe, 19b5b). in aoqiLlcn to Êrr'tiaLer
in:pec,L orl tl're gre cnl:cuse elIecL, Lhe stirf t Lc grass woul.o lurLher.
aggraviite t,ire oisrupi;.1on oi t,rre rcgj-on's iryor'oiog.iaJ. cyuie t,iier eity
for-niing a pcsiLl.re fe*ob;ick ioqp tha.t LJould cor:t,inur Io üc6r'acit] Lne
reru;.-ining r-e{rin;rnt.s of' fore-qL (Flearnsiee, l!rb5b).

Fire enLry ilnto unf e ilco f or.esc, iihicn cccur,t"rc orl
â largt: sca.i.e'-1n Borr.i*o curing ;i-lie igd2- 191'l Ë1 I,tifio oi,crrf,rrL
(l"taringr'ëau !! ltl . , iÿc5) coulo become aü acoitj.onai m:, jor" I -.,1.:r'
lras",.enir,g ti.r*'-îoÏiîse çt' Lirc r-'err;r.,j-nlng for'*sl in î,rûazorii.... in,:r.es.seu
psr?LLirb.,rtion f'r'onl se-Lecfivc lo6[ing, â prectice alneacy t
enLry oi: f ire int,o uricl-eârec f'orest 1n iltii'i?.c\nia. ( Uf,i irno
1985), coulci ail.ov; f ire- 1"o oe'liver â co_.!_p. dg gr4.: Lo. t
pa'tc1:r:s ot' lor.st mu.cfi rito!',1 quii:k;1y Lli.T[ls-îoEffiTy iirr.r^;;

ac:.I1r;,L-1-r:g
Ëuscii L:âchr-.r' ,
iic rimârr.riri.
:Lri.c.

of' Ërazil's Amazcn forci:t j-r.,Lo ciegracieci c,t,;t le. pasLures ul-rh 1if,LI.
ecorroni c cr of;i:';r" value . Thr sLlccessi ons f oi l or;i ng t.:;L Ll-c p:.sLur"c
ve!'y., buL;ril corirpirru pcoriy r.;ibii tile cr-'igina.1 for'cst in tcrlis cil
bj"oi-og3-ca-"1- r ici:nùss a.nd pe rf orr;ie.nce of the f'ore;si's envirî,rlrrr:iiiai
f'unctiois " A::iong the expec [\rc iuilracts of i.,icestr,Ëear ccrrver'-sicn ol'
forest to past,u:'e ere:''egionerl orylr:g trrrougi: r'eiuced

- evi-tlioùr;n-spir aLion an«l glob:, I w-r"nring ïi:r'oLl."si'i i.l'rc, f,i'Çt:nirousc É,t'f',-;«;1,.

l"c 1s el-e::r' t.nc r'ânec o
:

f pi.,ob l-er:rts Lfrat ]itl ,:jQ to bt',
sof 'reii t,c ç1o'i; drf'cre stâtiqn {-n tha Amajior: rs e norr.cuD. rl'.:z j,L. rr.LisL
f ace ali c1' tixesie prgblcr,:s both presùnL..,'i.irc l uLure t- t ûusL:.ur.:Li.orr cI'
the Ariazcn f'olc;si; is io be :-voi.cËc. Iicor cËiuscs cf' ucf orÈsL*Li.on rirus,.
trc aüci"esscci,. rrit,her fria,ti reslrj.cLirr;; iiction Lo tlie lrici'e sLliiür'f icit^-
clrn,ôï^P -- t IeJLtlyr.vatrù

.vqu v

Very l-it,t 1c nor; sLe,ric.s ir: Lire uay of' m;is'Sive
inc:'cascs -in crcforestc,o ereas. Liruiteo a1triour]'ùs ot' capiu;iJ-, especiariry
iti I:r'aziI's curt'enL econcraic cI'isis, can Lernpor'-r'11y .s.l-cri the iai;e

t.'tri-s-ct:.-rcal=ze--:bfici.-r- a, i-::-ri s , -bu L*i;lr c -ee-l'gr.t s-l; a L i- o nÇ

pFocLü:,l; t;iri rull Lo con:pl-eLiorr Liri.i-eSS iuriu.ürcnlat CoLii,ius:li'e r^râcr: j-ir
i;iie sLrr:c'çiirt of uire sysLur;; ui-luÉi'iy-ing cir-,t=r'rC-g.

l'.ri.ny evcnLs inl-hr- prOCÈsS of'rrlni.Z,oriii,:rt 
rrn

def oresLa:tiori ;lr'ü beycnc govcrr.iii;ent corrtr"oi. Decr'ùës prorribii.ing,
iiel.or:esie'";ir:n, sucli as Law 751i of 7 Juiy 19'o6, hulvc r;rirriri"ir rtfcct on
"i;,ne clear'1trg oec j-sions. t:raoe by I';rrn]ers or rariciie?s ri vrnd ntarJy
kilcncLet's f ror: na jcr rcâos ano ciLie s, and spri-d ov.: f ir r'aLlori às
vasL a§ iilirazoniâ. Soin,- iiey porriLs irr tii- SystLn, lroi,rcvur', ere Sub3cut.
'Lo [5o! r:I'r]i;r;Ilt cont,r'oi. * Ttrc granr.ing of ian'à L1 r.t-es, uicit 1ts
assoi:.i:,iLec criler''ie; of "lanclfimprovùrîrtlntrriiirougn ciclorr:sLaLtcn, isl
entiruiy .i ëotrt'nricnL ârcLivit,y" îrrc 6ovùr'rjmù11i, also is r'..silior)sibic
for tLt pI'o$r'a{)is 5r';rnLini, spccl;,1 loarl-s .r:ri Liix 1r:certuii'cs Lor
agricuiLuri: anc caLL-r,u r'-netiing :ictivi.uir:s rcquiling l e1ilira. Àbo'"r.

f
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Fig. 1

Fis. 2

'Fig. J

lir azlfs Le ga.l Amazon re 61ori .

Trencis in cieforesteci areas cieriveci from SaL.:11ite da.ta. ÇrouLii is
especially rapici in Ronciônl.a and t{a0o G.r'osso. Tiie beginnirrg of ttirj
curves is shotrn as a brokcn line since LAi,lD-sAT darta {'or 197A rjo no[
exist (Updat,ect from: Fearrns.icie, 1986b). See liotes f or ciaia source s.

0bserveci felling'in Rorrciônia in a coflort, of lots
orriginal owners (Source: FearnsiGrr, ig6.ia).

occupieo by Liirir

Fis. 4 Effect of colonist
---Fearnside, 19AI+a).
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Dl:f'oresfaIion daiba referr:nces for tigur"è 'iz A]-L 1gT5 ârrrtl 1ÿfrom Tardin eb a}. , 19ûû basco on t Àuusr,r'-tis§, Âii avr,ilirfor É'mapii ananufronas ëire explaineo in Tablu 1. lor che r
slaLes, values in Fiiguie 2 exclusive of ilie rast, tr.jo t/eàr.s-o
(which are.presented in Tabre l) âre: Aere 1975 (1,166 kuit)

.L2,465 t<rn') ; Goiâs (Amazonlan portion ) 197I. (3,Zgg'kmc) ;I'{aranhâo {Amazonian porLion ) 219?5 (Z rgttl km") ; tiato.Gposso
!?ris 1. L.:n.), 1gll (sô,:09 kina I . -rà"â- 

1g7i tg,g,+'ù-i"zr, 
---

197? (24,949. krn') i ,Iioniônli.a 1975 (1,ziT vn'i-, lglb (r+, tuS
kmi) ; 1.980 (7 ,57 9 xm') based cn LAI'IDSAT-tiSS (Brazit,
I'riniétério oà'Àsricuriurai rÈDF,-ï9bàiji; iggà-(irlaôo K{îta) bon AVFiRR 111 L:m resolution qàta (tJooor,,,e11 et âI.; 19b6: Z5Z
{13r955 km-) bâseo on LANDSAI'-HSs (Brazit, IlïaiËfério ciaAgriôu1tura, IËDF,. t9B5); Rgraima tg'ii (55 xmt)
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Tfr*æ | peret

I,lotes:
J

a.) Acre I
. 19ti2c base
deforestat
because on
image inte

AVHRH i.1 km rcsolui

esLimÉit,c from BraziI, I'iinisrdrio dn LAi';lDSAl'-l,i§§. A value of 5,269 kmin Acre ( f,lalirrgreau an<l Tueker , 19the eastern 2/ j of' the sl,ate is cov
eted by these authors.

Agrlcultura, iEDF,
f'or 1 9 t,58) iias not usco

ereci by the AVliRfr

Easeo on

980
do
ion
1y
rpr

àé

L)

c. ) Tardin et aI . , 1980 (EstinaLe rnade using leruDSAi_t"iSS).

ti: I Èrazil, r'iinisL.ério da Agrieultura, IBDF, lg6zb (Estinat. *.d* !l'usi ng LAiiDSÀ.T-i.tSS ) .

e. ) LAHDSAT-l'lSS'ciat,a for i963 à""rurai1abLe oniy for ttie uesternportion . of 'tjato Grcssc. (AZT ;gg6 koz.) irrLer.pre uea- f or rhe
POLOliOEOËsrE :program (Brazi1, Ministéric oà. Agr:ieuitu"â, rgnr,1985). The projeciion uas made sepâratery fô; 1,À;-western-and easr€rnportion§ of thg st,ate, using valuei for lgle and f gSO for- ttre-"Iur,""n.- portion and 1980 ânq igt3 for Lhe .rrestern^portlon. The lgTB aaa f9g0-valucs,for ea,sLern f.iato Gnosso (Z4,Ot4 .xmz'and 40,200 kr:rZ'.'-cleared respectively ) are .apprcximàlions 'nacie assürning the sâmeq:":"n!aS: deforesteci as in. thê rstâLe es a ,whole' (Eraài1, I";lnistdriooa 'Agricuirura, I.BDF ,. 1gaàai. T?Ig.tn ^er Érl ,, .i9s0i. The 1gëüwestern I'iat,o Qrosso value -(12,0tj6' km4)awas oerlveô in if," ôiÀ"

-a)hray.

f. ) Ë"3Ti11 .ijrnistériô da n§ricutru"à, ritDF, 19ôtc (Esrimaru*ooo*using LAt,tD§At-i,iss). - ' :.

b ). rgor, Brasflia (Estlmate macje using LAI,iDSAT-TI,i).

_*
€. ) suDAi'l, Be1ém '(Ëstireat,e riade using iilxDsAT-Tl.i). q
h. ) i{o}ingreau and ïucker, 1go8. §stimare made uflng AVHIiH 1..l Krü 

o

regolution «jata.

) -Tcen=f-aur]fle fîng

-.

reau, personal rcornrrunicatj.on, 196d.
i orr ciata . .

:
I

^ i, , 8111i1 , i'ilni stéri o <ia Agri 6u1t,ura , IBDF , 1g8 3a . Es Iima t,e madefrom LAi'lDsÂT-l1SS_.images., using 2 scenés t rom f gUü, 6 from l gs i anli Zfponr: 19ë2 (p. r3). Tire- oaLe .is rher,erore 
"êt_"ià;;=;_""-îg ei:' "Irn=.than the 19EA date assigned by IEDF. (p. T4).--
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EFFECT OF COLOIIJIST TURNOVER ON FELLING RATE
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