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The sharp disagreements concerning
G L

currently deforested in the Erazillan Amzzon arc partly
limitations of existing data &and, more 1mpor lyrsan,
-of these data. - Both under and over statements of the ¢
deforestation have resultea. Urcurstapvukan have resu
studies of LANDSAT satellite images thatl suffered from
being out-of-date and unreliable for areas geforecsted [
few years. 1n addition, the numbers were generally pre
emphasize the.l€ast alarming -- but alsc least importan
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f'ifreen y\ars 4g€0 wWoula have.imagined prices woulc be hundreds or
times higher voday? ‘“he gitficuldty of ‘intuitively und derstanding
‘\:X}JUI‘ILHL.;L::.L criange 1s EReal, even - ror-us ll‘vls’lg Ually wWitlth &
phenomenon such as inflation. Taus, for many people, iLAsugms
impo#sible the relatively small deforested area of Lne Amazon toaay
could increazse within a few years to the point of encompass ug LLL
whole region. This is precisely what would cecur if defore taltion
were Lo increase in an uninterrupted cxponengial fasnion, as 1niiation
las. The same lack of understanding caused nany people to be
surnrisgo when the forests in Brazil s Central-South states
isappeared in less than a generation.
L To evaluate the growth curve of thhe defore
areas, it is necessary to measure them in successive years., ]
case of the Amazon, data of this 'type are very scarce. One 3
(Fearnside, 1562) used Ainformation from LANDSAT images for :
where the government settled small farmers and one area of
cattle ranches in Rondlnia for the perioda 1673~14748. The dats
Suggest the trenc is bettier described as exponential rather than
linear. . -
Available information for,e%qn state and territory .
is listed in Table ‘and graphed in E¢£L1\ 2! To better : .
visualize the trends, the horizontal axes of the grapns begin in 1970.
We know deforested arcas were lL;ﬂLchl} Smeatil at that time basea on
the RADAMERASIL Project’s mosaic of radzr images taken in 1971-1972
(Brazil, Presidéncia da Repliblica, DMNPM, Projeto RADAL Ll
187T3-167¢6) ., ‘or purpcses of comparison with iater LANDS i
181d the open area in 1970 negligibie, takKing into acccunlt tne
inability to icentify eeforested areas unger :
as apparent in the case of Pard’s Zona
¢ dgeforested areas.really dia exist in -
tne cxponential rate impliea by Lne grapins in Figur
areas in 1570 are considereq zero. The axes are pre -
graphs extending to tne year 1990, to remind the res
already are out-of-date due to the ext emely rapia
5 ) :
Ihe results presented in Eigure
explosive- deforestation -- qpn*W(utiy exponential -~ noéu;“uguuv_deﬂwwﬂ =
~—-—Mato Grosso. In OLHEP States, the incr S¢ may not ecn
exponential; it is nevertheless very The aeforestation rate in
RQCQGLLJ aeclined slightly after !9&5, ly as a result of
migrants moving on, tc more distant Irontiers in &cre and koraime, anc i
partiy Irom a decrease in the number of migrants entering Rondbnia =
lrom Mato Grosso. 1he increasing movement of mifrants irom Ronalnia —
to Roraima -- one of tne federative units wltn no recent data
‘avalileable -~ means deforestation there has progressed further tnan tnc
results in Figure 2 indiceate. 5

: ‘ Some satellite interpretation tecnniques nave léa
to the opposite impression: that the areas deforestea are much larg
than those shown in Figure 2. An 1NPE stuay of —aress burning iﬁ'?‘c;
sing the AVHRR sensor on the KCAA-G Satellite 1naicateda 204,000
nm“ (20 million ha) burning in an area rougnly corresponaing to - . S o |
the  Legal Amazon, of waich 50,000 km€ (6 million ha) were in the

b
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reducing these rates.

b =

MOTIVES FCR DREFURESTATICN

The process of eforestation in Amazonlia nas two
dist components: (Lie uuptarancc of new deforestation foci, and
the nsion @f open arecs inside already-existing foci. Within
Lhcs ¢l are distipct influences Ironm QstaniSnghﬁ of more
pr es ana from the p?ctmhn of deforestation within

~ 0
() ’c’

al -occupied properties. :The kind of increase in deforeste

arcas, therefore, depends on the hnistory of any given place as a focus
of deforestation.and on the dominant foreces affecting clearing 1n the
area. '

The formation of new foci has been stwongxy
~ - - - s I~ >

influenced by gecvernmental decision the-past decades.

- . $ e U g g 3 £ z 5- T > ™ s 3 o
Construction of the Belém-Brasilia (BR-010) in IEuU, i1ta
improvement for year.~round traffic and its paving in 1974 .

?
were significant milestones in creating the 1Z 0N
deforestation nucleus.  The cleared are

r

: i iag A & i s N e » & PN e s i et | "
a and -in pnoriacri Mmato Lrosso.enlarg

ers., Construction of the Cuiabé-Port
7 initiated another focus, and its pavi
rapid expansion. :

OuUght even more

imulated by
from other
=ments anac
lied !
nd the

L
proliferation of new political units s from irnterior areas of
the Amazon having armost always lent tfieir support to incumo;nt
governments, making it "Gvantun»ous for any party in to increase
ztion of tisese areas.  The prir ‘:1 eriterion
tor crecating new Llerritories ana stales is population 1h‘(‘usg, G
factor leading directly to deforestation. In the early 1dues, for
example, the governor of Ronddniaz launched a national media campaign
to p omorc the "fertile land" *nnre (wni
of the _arega, almost ..
h

the political represent

= & s T 2 5 st g S
C;h, in reality, represents
™o : .

i
ready=ocgupied_zones)... Tae
strongest just prec transformaticn of that territory
in 16¢62. In 1953, ernment of Roraima published

paid advertizements in Braziiian newsmagazines stating: Mtnanks to

its very rapid growth in the past four years, Roraima is almost ready
to become the twenty-fourth state of Lrsng. The' text -explained:

nthis digzying exp@nolon is’ due to the policy of attracting colonists.” ¥
ln f'our-years -- 1979 to today -~ the geovernment=cf Koraims

istributed no less than one million hectares of land tc ten tnousana
1am1i1us. With this, the population has more than aoublcce in this
0u=ﬁoc” (Ve ja, 15 April 1983). 5in recent years: the press Has

eported various government plans tc create new reaeral territcories in
the southern, CU“LF&L znd western parts of Pard and in the
southwestern and western portions of Amazonas.

.The paving--of-—the -karechal-Renden-op-———-——— —

e
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Cuiabd~Porto Velno Highway (BR-364) 1904, with financing from the
Worla BEank, removed 4 greal lopealuel to popuiation flow LO western
Amazonid, L(hJ increasing the probubilily neretofore untouchned areas
in the upper Rio Solimlces {Upper &maz ‘; and Rio Negro drainage
basins will be felled. Reconstruction and paving of BR-364 from Porto
Velho (Konddnia) tc Rio branco (4cre) ';ggn in 198b, with financing
from the Juvbr;mwr;;an Development bank. uxouu”semcnt of funas was

1 of public concern in korih America over the

b (')

suspenaea bed
=

project s po Fnblhi environmental lLmpacits. Li%uUP;hMCDLS were resumed
in 1988 ccincident with announcement of tne Brazilian :ovarnMunL's
"Our Nature' program establishing a series cof committees and
suspending for 90 days the export of logs and the approval ol new

rancliing incentives. Opcning acre Lo ra id settlement can be expected
to play & key role in bringing the Amazon as & whole into an
acc(icr ted phase of arorpuuQL¢c“. Discovery of .cil and ¢
' Urucu nL\&P valleys nas aaded Lo the pressure 1or
€S ’ which could become the next
no- ion
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Project (PIC) in Ronalnia are being
"Carrying Capacity Estimation ol ‘m:'fnign
;i;nt-bn lgts thal had enly ©
lative area deforestea, on t

«.A ”
linearly until Lhc Slxt; year of occupation, after which 1t
increased much more s‘oaly (Fig The CklubLhun¢ of OY;ELQu;

restation

after purchasing S
nd 97 new colonl )

avVeErage, at an:at S L
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(Fig. . 4). herefore, the process of

a-on.tne
cclcratin; ceforestation 1in

new cwners, already well on its way bo
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Transamazzon Highway, contributes U

asture plays a central role in accelerating
deforestation, both for small coclonists and for large land owners and

v
y ~m1 12 frforae b crnal O
»..r‘../u\.«.«.l.t...LC/l SoAPedarnsiae

specu ;19833 - Even dn-official settlenent arcas 1in
Ronddnia -- where almost all of the governmegnt effort. in :

.




a £
i
A
Palo ]
agriculturzl extension, eredit, and advertizing is focussed on
promoting perennial crops -- 1% 18 pasture tnzt occ;pi;: the greatest
area. For the small colcnist, planting pastu is both a cause ang
result of rapid . deforest The coleonist cutting foresi for . an

B i

o
=3

ual crop ¥ & Ltne
yields makes continued planting less aliraclive than the option of
cutting a new area. Wnen annual crop production is naltea in any
given field, the COlOHth is usually forced tc chobose: between planting
grass and temporarily abandoning the ares tc seccnaary forcst. Uther
ocptions, such as planting perennial crops, dema & much larger labor
and capital investment. Pasture oifers the advantage, in ouprrisuu

with secondaary forest, of producing some income, even if only & small
amount, from Lhe ¢attle raised by the colonist or from leasing the
pasturc. Much more important is the value that pasture grass &das to
a lot’s price when the land is sold. Much of the money colonists
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deforestation in the Brazilian Amazon and pasture has a central role
in this system: besides increasing land value of legalizea lots,
deforestation followed by planting pasture is the method most often
used both by smsll goauygro (uquﬂuher Dis thinking of

D speculation aftervard by large e ] grabbers),
attract LMJJllJ eculative oppcrtunit centuries’-~ola

éicgal p ce, intl Lmazon is to grant right of

, possess o- whoever a piece of land (Fcolhul& , 1579a)..
Such rig f pos eventually tgknsloruxu into full rights
‘of owne « o Pasture i LS
extensi ¢a, thus considerably i 1
populat cn daseforestation. ‘
‘ e

| tion in the Amazon hsa
& ars, far surpassing t
o} auction (Hahar, 197

in land
ction ag
bL/&rs
n.cou

(2
e
IO

~prices
ainst 1
willing
1d justify.

S QE :mMps, whose value
ut to pLUGULulOU. Could it 'be that,
th ue of land in tpe Amszon might crash, as somctimes
ha ices of stocksY This is an important question,
since. .’ r .sustained production is very doubtful. The .
astures being planted_in Amazonia have dismel orosphuLs fo or
sustdining cattle production because of decline in t soil’s level of
available phosphorus, soil compaction, and the 1HVQ~ion of inedible
secondary vegetation (Fearnside, 1979b, 1980, 19 9854 ; ‘Hecht, 1906,
1684). Limited and poorly located deposits of LUFuPu'l&S (de Lima,
1570) ojficial plans for widespreaa fertilization of pasture
unrealisti Fearnside, 1%tob).

. .
Finzncial incentives also continue to contribute
‘to. the deforestation, despite the myth these incentives ceased-to be
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impartant following the 1979 decision of the LuyutinLcnu.u<v f.ori the
Development of the Amazon (SUDAN) 1O stop approving incentives for ricw
cattle projects in parts of the Amazon classliicd as "dernse forest.”

New projects continue TO De approved in the areas of "transition
Ic.vgu,' located between n; imazon forest and tne cerrado (Central
Grazilian scrubland), contriputing to intense geforestation in

scuthern Pard and northern “uuo onapo. Qld projects in dense

forest continue to receive for deforestation. The poli

of denying new incentives : S not even always

been followed: according mber of tne

Consul“‘r Council of" SUDAM s L;puer;n,;, a large
cattle egt was & ~oved f within tne
SUhpoc-uij—proLcCL:‘ [ O! , Statement at the
Interciencia Assocl np 11‘/an-, Lpluu, Cclober

19835). The Nossa Natureza ("Our Nature") program announced on ig
October 1988 does little to stem the flow of iﬁCCnu‘ycg. the program.
only suspe ' ives f ranching, 2na this only for a ! G
“prioa ¢ for an addi 1iuL 1 90 cays). Generous
gevernn possible for meny projects to continue

l~cr1nf beef production woula have banKrupted
any undertaking wbose p i epended on agronomic resulis.
F ; Deforestation for subsistence production is. .
currently of little importance in the Brazilian Amzzon when compared
witn other factors, but it may become more significant if population g
continues to grow. Because settlement scaemes are almost always
unsustainable, even more deforéstation occ urs as farmers and ranchers
clezr new areas when production ceasks in already-cleared arcas.

5 sustainability of agriculturzl systems would not
chorchAL on ratas,~ﬁcmcvcr; because very littlec :

& ian Amazonis 1is tne handiwc
it their activities when subsistence.
ea tr 'rnsiue, 15074 ). x
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2 Felling for commercial crop production occupies a

larger area thean subsistence agriculture, cven for food crops& suci as #
rice, azlso planted for direct consumption. Loans from special
'financing programs have encouraged cl 'ing, &S happened in the ¥
colonization zreas of the Transamazcn Highway. ana Rondbnia, for
_ Znnuszl and perennial crops. In assessipg _the motivation _for the ¢l e
nte yeculative val

c, or the pasture often replacinge them, the¢ spe
and is inseparable from the va

cr g
o
I

ity
-

o
3
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lue of the commercial production.

-~

ation and deforestation for pasture are linked s
' edback. Money investea in ; v

g anches (in®luding the--vast ————

pyﬁhm¢; of _suppc L CLIVAIT 1 iemand for products, but low

pasture yields mean little is added to the mafﬁtLp¢opu for people to

buy with the ' they receive. Ralsing aemana without increasing ;
supply r;su;La in riding prices.  Like any iu:=: investment that docs

not contribu to Luc‘u;onomy, implanting vast areas of S )

low-proa quVLLy cattle pasture is an inflationary factor (Fearnsiae,

1667b). IniTation, in turn, motivates speculationm Inm Amazoniam real

estate -- investments, that are protected by planting more pasture.
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1€s¢ processes of ‘Amazon fores
An;niscuiu amount. of funds and
force environmentzl regulations
is noL taking ceforestation control

destruction be control
personnel currently
indicates Eﬂc_b‘lul
crhobs;y. Int

¢ p;rus and reserves 1is commo

highways or other cevelopment projects (See

and Ferreirsa, 1984; “qruubh, 19635)

oblem must be u;vvaLgd to a higher positi
but various obstacles would still

Ly of such e change 18- recognized.

n whenever they

standa

Cam;ra,
deforestatic
hierarchy of
remain even after

One fundamental problem impedin
ne current aistribution of the costs
iction. The wrouos‘anc individuals pro
_deforestation are¢ generally not:tne same ones inatl
environmer , social and financial costs. Profits-are of ten
channeled to beneficic utkrcc the Amazon region. Besides this,
the benefits are contentrated, while the costs are distributed zmong
ni is the classic for ragedy 01 the :;muuu*“
g68). Under these conditions, destruction continues to be
tely rational in economic terms even 11 the bULCl cost were much

ries o

M

~F 4 P 15 4 o
.zLuM of the #

()

g ter than the benefits. On the other hand, some costs are
G entrated, with the benefits accruing to larger, more influential
groups, &s in the case of land seized from indigenous tribes.
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Another factor
deforestation is the monetary nat

P

nvironmental and human,
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non-monetary costs, unfortunate he monetary
S 'l " 1 “ o~ - 9 3 , . ~ - - - ~ - - y - ~ P -
S a review of environmental impacts dgeforestation, see

O
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de,. 19565b). » ‘
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The fact that felling forest brings immediate
its -- while many of the costs will only be paid by future
ion is one of tne most fundamentals aspects @f tne problen.
¥ ¢

the economic crisis Brgzil faced in Jul ‘wd¢ S

d

tova

Grosso and Roraima were tne only federative uad

jose monthly income from the Tax on Circulation of Merchanalse (1CH)
grew more tnan inflation. 1t is probably not a coincidence the ICM,

\)

consicercd one_of Atha best dindicss of-seoponit- aCbiviby,y-hes-inCreaseda 2
mobt where deforestation is most explosive. This encouraging picturc
of immediate profits, however, should be raluated taking into account
the heavy costs following massive aetcrestation.

discount rate is a part of Lie very structurd” o
of decision-maki renders inviable meny potentially reneswable p
systems cf r gement fFa;risiu:, 1986Ga )? The discouni rate
-- the spzeead its and costs have their welignts diminisned 1n
calculating sent value of each option -- 1is an inaex that
gepenas on the lncom otentially earned in alternative lnvestinents.
No logical © O (ists between the discount rate and the
biological rat uch as the rate of growth of a Lry< in the forest)
limiting the rate of return from sustainca exploitation of biological
resources (Clark, 1973, 1976; Fife, 1971). Rational usc of the Amazon
forest - would-generate oniy a—slow returtr. SB e e o e e
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; _ What forces, besides the current ones, coulid
inf. Amzzonian de torvaLub¢c in the future? Commercial logging,
until ‘recently affecti a rciaulx;Lf small IV&CuiOU of the region, is
rapidly becoming & suospgntivl.sluluu of digturbance. _At the momgnt,
world markets for tropical harawooas are hpfmg supplied principally Dby
forest destruction in southeast Asia (Myers, 19¢0z,b; Ranjitsinn,
1975) . n ’
. o P
The' Asian tropical forests are domingtea oy a °
family of trees, Dipterocarpaceae, &and almost all proauce
hign-quality lumber. Due to their more nomogenecus charactery the
Asian forests are much more easily used for industrial purposes than
is the Amazon forest.*® At the present pace, virtually LLL of Asia’s
tropical -forests will be destrcycc beforv tnu ena of the century, anda,
4oeerGi ng-to-trepieal—wood—war< = > HaPewoetr——
from Asie could be insiauiiicana D, Lup “early 1990s. This ans large
{ firms ., currentiy muuh ore &active in Asia than in tropical
1, are likely to transfer theér attention Lo Amezonlia. Many
intensively exploited by tnese firms are left in a heavily
| state with little chance of recuperation, eved without having™
ut down by clearcutting or burning. This form of deéstruction 1S~
‘1ikely to increase substantially in Lhe Amazon. HNMOre auvantced metLnoas
using a larger number of species to make ruciwcod chips, pulp,
piymooa, parblo;c board or other woocd products would also increasc tne
areas clearcut.. \
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plu~¢ ron plants were approved ior financizl incentives from the Grande

ram, with a combined annual OGcnandg for:- qu5,000 metric

S
tons (braziL, Presidéneia da KeplUblica, SEPLAN-PGC/SULAWM/CUDLBER,

dition, two iron &alloy plants rsquilrlng al annual
metric tons and twe cement plants together requiriu
etric tons uere approved zt the same time. Plannead
ig-iron plants would bring tne yearly total for
to 2.4 million metric tons (Fearnsige, 1968a, 19¢9b).
s by the Grande :Carajds Interministerial Commission
I ouble this

yosit contains
ore -- by far the
current rate

s 11 3 P 25 Ty .
billion metric ton

in
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chartc Oul

e a 0
. "The firsf{ plant.began operation on & January 1960. No
environmental studies were done  or impact statement preparcd; it has *
been GGCLQPG how much charecoal would be produced from
Zznd how vested fn@h m»tixe forest. Lppror:¢ of
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VEGETATION REPLACING AMAZONIANK FOREST &
Cattle pasture is the land use replacing aimost
211 forest felled in Brazilian Amazonia. Small farmers often plant
annual crops suci as rife, maize and manioc (cass ava) for one to three
planting pasture, whereas large ranchers plant pasture
ter felling. The cattle pastures become gzér;uzu over tnc
decace or two, depending on thne efforts under cen by the
in combatting invading weeds and s;cgquyyuggqhig>_4"1_ oL er SR
.

af

zfore

x z military bases with
x iall & rte Prograli along
s borders with neighboring zonian countries (see Fearnside,
Yet anoL er source of forest loss is hydroelectric
Cr 1 ilood :

;Lnih‘uzm.:;, T9E7) .




vegetation. 8mall areas nesr
special treatment beyond thuat jus
as -a return on investment in
however; the poor prospects of’
effective abandonment (although
refer-to

their pastures: as "Yabando

yu:_z Lu
Qg d.'
LG - OoWners

L]
11ing or public roadways may receive
111 by -the beef produced if viewued
re maintenance., For: Lar 2 e areds,
agded pastures. often lead:-to

c¢r~rui not to

LA\

UJoe

are often

nedt-or as secondary fore

s
Pasture deg ts from loss of soil
fertility through erosion &and:leaching and from fixation of phosphorus
in-forms iilable to plants. Soil compaction inhibits growth of
&

pasture grasses. The decomposition of the unburnea biomass from the
original forest, and forest roots in the soil, removes this source of
soil fertility after about a decade (Hecht, 1983). Measurements of

J : ; ) - - i
pasture «ary weight production .gver . a two yuar periocd in Ronaonicz
have shown a l2-year-old pasture OJOOUu at about half the rate of a
3-year-old pasture (‘“blﬂSlLu5yb al,, nu).
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: Secondary tation in abandoned pastures grows
much more slowly if the pastur been heavily used prior to
abandonment. 1In Paragominas, &), Uhl et al. (1988) found *
that eight years after abandonment (defined as the date of last ey
weedlng or burning), lightly used pastures (areds never weeded, with
no or little grazing, and abandoned shortly after formation) had
approximately twice the plant biomass as moderately used pastures
(areas abanaoned 6-12 years after formation, with grszing, weed
‘cutting and burning every.2-3 years). The lightly used pasture sites
had about 17 times more biomass than a h\»v17” usecd site (an zarea
undergoing bulldozing anda wincrowing atter veral ycars of
maintenance . under.Lhe "moéderate use! chiniq uvk). Light, moderate and
3
O
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heavy use accounted for approximately 20, 7C ana 10% respectively of
the pastures . in the Paragominas &area. o
4 s 2 R g ! = L o % -
Between Paragominzas and hato Grosso lies a wide
strip where succession in abandoned pastures follows a different
course. From Maranhfio to the Marabd area in Pard pastures ar
of teh thJP.LL,L;“‘J.J' displaced after a few years by solid siands
babagu (Attalea speciosa or Crbignya rnd;ar’t'). These
palms occur naturally in pure 5tands 1n parts of Marannio outside of
dense forest, and 1n the forest areas of MarannZo and central Paré
are present at low density in the original ferest. They are highly
resistant to .fire, and propagate quickly as the pastures are reburned.
Their hard trunks. have earned them the name of "quebra machado" (axe
breaker), and have discouraged:cutting them back. Although babagu
forms. the basis of local industry-in Maranhdo (Hecht et al.,
1988b), it is regarded strictly as a weed in Paré. Vast expanses of
abandoned pastures in the Marabd area arc virtually impenctrable
stands of th;b palm; the problem is increasing 500 km further west in
thée Aitamira- - area. - !

“

O o
by

"3 (')

In Roraima the related inajé palm (ACL&l”“

plays & role very similar to babagu. Pure stands
Taken over many pastures in the area of (J‘QJ;{. inajéd palms
invade. only pastures planted in . formerly forested areas -- not
Egraima's extensive 'natural® grasslands.

Some areas. of very highly degraded pasture, ar
taken over by a low mint (Labizciae), inedible. to cattle. This has
beezn the fate of pastures in areas near Altamira (Pard) that were
cleared in the first four decades of .this century (Fearnside, 1980).

It is pogsible the:gourse of succession in
degraded pastures could changé¢ to favor:unpalatable grasscs ratner
than woody secondary*forest. Forest retovery in hnighly ucL(gdCU
pastures is extremely slow unlegss specizl countermeasures are tagen,
because repeated fire anfd hostile eonditicns. present formidqb;;
barriers to tree seed dispersal and seedling cstabiishmcwg‘(hcpsuad
et al., nd). In some highly degraded Pastures in ACP”, for .example,

a .grass Known locally as “"rabo de cavalo" Andropogon spp. dominates.

~

an Pajonal rubLon of Peru, Imperata brasiliensis dominates

'nh ‘UlLl ation safone [Seott. 10YB). _1hls 1=

i |
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0 b=t

=
188 than ivS hOLOFlCUS relative, Imperata cylindrica,

minates succession in southeast Asia 6sece UNESCO/ULNEP/UN-FAU,
J

(2]

,‘-h
o

0 3 |Fy o s
ot

S0 [

). The tendency of wooay species to dominate secondary

Y
U oee O

Bes 1 in Amazonia is presently a major aifference between Southn
ymerica. and Asia, but nothing guarannceS the woody successional path”
will zlways precominate in Amazonla. "Sapé" (Imperata =
_brasiliensis) 1s frequent as the successionzl rowis 1n indlgenous
‘shifting cuitivation fdllows in dense forest areas near the cerraco
edge in northern Mato Grosso (R.L. Carnsiro, personal communication,
.1986). Dense forest tpees near the southern edge of thelr ‘
distribution may be closer to their limits of tolerence for water
stress, meking these trees more easily aisplacea by grass than is the
case farther north. VWicespread deforestation in the future is
expected to lengthen the dry-season because of readucea
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apotranspiration (Salati .. et : 1979; Salati and Vose, 19864).
This change din precipitation pa “fi rns, especially :during ‘the periodic¢
-arcubutd naturally occurring - even in the zbsence of massive

forestation, could alter successional patterns to favor a grassland
or savanna dysclimax (Fearnside, 19&5b). In addition to greater
impact on the greenhouse OIILLL, the :shift to grass would further
aggravate the disruption of the region’s hydrologial cycle -- thereby

forming a pcuLL“Vr feeaback logp that would continue to degrade the
remaining remnants of forest (Kearnside, 1985b).

Fire ent rvvinto unfelled forest, which occurred on

a large scale’ in Borneo cuxlvt'xha 1962-1%¢c3 El Nifilo drought
(Malingreau et al., 1985) coulad become an acditional major factor
hastening the demise of the remzining forest in Amazonia. Increasea
perturbation from selective logging, a practice already facilitating
entry of fire into uncleared forest in Amazonia (Uhl and Buschbacher,
1985), could allow fire. to de 1LV r-a - coup de grace to,fnc remaining
patches of ferest much more quiekly than is commonly imagined.

CONCLUSION

Deforestation threatens tc convert the remai

of Brazil ‘s Amazon rorVu into degraded cattle. pastures with little
economic or other value. The sugcessions following cattle pasture
vary, but all compare poorly with the original forest in terms of
biological.richness and performance of the Iorusa’s environmental
functions. - Among the expected impacts of widespread conversion of
forest to pasture &re regional drying through reduced
evapoiranspiration and blob_* warming throuzh the greenhouse effect.’
F | ~ o i o . B y -

It 1s clear the problem thez ea Lo be
solved to slow deforestatiqn ®in the gnormous. . il must
face &ll of these prgblems both preupnt;h“u future 1if destruction of
the Amzzcn forest is to be avoicea. Root causes of defores 0

i

ner tnan r eotrlcb;nc action to tne more supurilcic¢
-

be addar c_.o.;c;d, e
J’h 3TonsS.
. o %m
Very little now stands in the way of masSive
increases in deforested areas. Limited amounts of capital, especially
in Brazil’s current economic crisis, can temporarily slow the rate

deforestersareabre-toregiize—thetr—plans,; ~but—the-deferestation .
process Wilil run to completion unless fundamental changes are made in
the structure of the system underlying clearing.

Many events in the process of Amazonian =
deforestation are beyond 5ovgrnmpnt‘00urroj Decrees pronibiting o 7
deforestation, such as. Law 7h511..0of '7: July 1886, nuve minimal effect on
»land clearing decisions made by farmers or ranchers living many
kilometers from major roads and cities, and spread over a region as
vast &s Amazonia. Some key points in the system, however, are subject
'to government control.~ The granting of land titles, with its :
associated criteria of land "improvement"™ through deforestation, is
entirely a government activity. The government also is responsible
for the programs grunting special loans and tax incentives for
agriculture and Calile ranching activities reg u11¢nb felilng rLov;

-
o




all, only the government builds highways. Were the government Lo
buila ang improve fewer highways in Amazonla, tne v‘plouu gycle ol
highway construction, population immigration, and deforestatlion would
be broken.

4

: Current deforestation rates indicate such changes
would have to be made without delay. 1In the face of such a daunting
array of problems, paralysis is frequent: either accepting destruction
as inevitable, or considering s useless any action iess extreme than
a complete restructuring of society. Paralysis, whatever its

ain path to a future without an

rationalization, i8 the most cert
Amazon forest. ’
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FIGURE LEGENDS
Fig. 1 -- Brazil's Legal Amazon region.
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Fig. 2 -- Trends in defores
o especially rapid

.ed areas derived from satellite data. Growth is
i .
s shown &s

' - FralE b o - I M. 2 " rm ey o 1 N PR $ A 4
n Rondonia and Mato Grosso. The beginning of the

eurves is a -broken line :in": LANDSAT data for- 1970 do not
exist (Updated from: Fearnside, 1G36b) See Notes for data sources.

Cbserved felling in Ronddnia in a cohort of
original owners (Source: Fearnside, 1564a).
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Fig. 4 -- Effect of colonist turnover on felling rates in RondCnia (Source:
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Deforestation data rcferuncus Tor Figure. 2: " All 1975 and 978 u:LL
from Tardin et al., 1960 based on LANDSAT-MSS. Aii'hvg;;ubib data
for fmapd and Amazonas are explained in Table 1. For the remaining
states, values in Fij uic 2 execlusive of the last two yugrv,or aata

(which are prcccnt d: in Table 1) are:  Acre 1975 (1, 16@ Km=3, 1978
(2,465 km“); Goiés (Amazonian portion) 1975 (3,299 km=):
’ ?

: S Pt
Maranh3o {Amazonian portlon)h19:b (2,941 km

N
-

Mzto,Grosso 1975

Poe e . 5 peiS o e SN :

(9,781 kmT), 1(éd (30,369 km“™). Paré 19(b 9,946 kum 1

1028 (24,946 km®); Ahonconlu 1975 41,217 km™ ), 1978 (4,185

km<); 1960 (7,579 km“) based on Ih“buﬂl*huuv(brﬁull 5

hwnlotSPiO da Agricultura; IBDF, 19826); 19862 {11 Auu kn“) based

on AVHRE 121 km resolution data (Wocawell et al., 1966: 252); 1683

(13,955 km") based on LANDSAT-MSS (Brazil, M'El tério da <

Agricultura, 1BDE, 1085): Rordlma 1975 (55 km“).
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Notes:
P

a.) Acre 1980 estimate from Brazil, Ministério da Agricultura
1962¢ based on: LANDSAT-=MSS. A value of 5,209 km© for 19&5
deforestation in Acre (Malingreau and Tucker,  1988) was not used
because only the eastern 2/3 of the state is covered by the AVHRK
image interpreted by these authors.

s LB

N

b.) IBDF, Brasilia (Estimate made using LAKNDSAT-TM).
3 o

0O

¢.) Tardin @ et al., €0 (Estimate made using LANDSAT-MSS).

i,

C 1

2b (Estimate made =~ = -

Y

d.) Brazil, Ministério da Agricultura, IBDF, 19

Uolﬁ&, Llll\l/u.,}.a.“l“...‘../ .

€.) LANDSAT-}MSS-data For 1983 are. ,avallable only for the western
- portion oj'tho grcssc'(227,596 Kiil ) interpreted for the
POLOKCRCEST E Program (Brazil, Ministério da - Agricultura, IBDF,

o 1985),  The projpcclon was made sepédrately for the western-and eastern
portions of the state, using values for 1976 and 1580 for the eastern,
portion and 1960 and 1983 for the wes tern portion. The J197& ana 1580
values. for ezstern Mato Grosso (2&,064 km and 40,700 km“ -
cleared respectively) are -approximations mads &Ssuning the szane
percentage deforested as in.thetstate zs a_wnola'(hr"bll Finistério
da ‘Agricultura, I1EDF, 19862a; Tardin _et al., 1980). The 1¢80
western Mato Grossco Vuluf (12,086 km<)*was derived in the szme

g, way. L5 P 1
f.) Brazil, Ministg ‘rio da-A vr “uLUur;, IBDF, 1963¢c (Estimate.made -
using LANDSAT-#SS). e .

. . L.
o g.) SUDAM, Be lcu ‘(Estimate made using LANDSAT-TN). -
o h:) Malingreau and Tucker, 1688. Estimate made uging AVHER 1.1 «xm®
Pesolution gdata.
i <o — i — f 5 L4 ]
e ) JLQU*PQUL Felingreau, personzl~communiczt ion, 1968. - Based on
AVHRR 1.1 km resolution data.
P

j«) Brazil, Ministério da Agricultura, IBDF, 1983a. Estimate made g
from LANDSAT-NSS images, using 2 scenes from 198C¢, 6 from 1981 ant 2
from 1982 (p. 33). The date .is therefore c8hsidered—as 19&1, rather

than the 1902 date assigned by IBDF (p. 74).
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EFFECT OF COLONIST TURNOVER‘_ON FELLING RATE

OURO PRETO — RONDONIA
1978 -1981
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