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AMAZONIAN COMMUNITIES: 
ARE FORESTS OR PEOPLE MORE 
VULNERABLE? 

Emlllo F. Moran' 
Anthropological Center for Tralning and 
Research on Global Environmental Change 
lndlana Unhrerslty 

After 1985;deforestation in the Amazon Basin became a 
matter of intemathal concern. Deforestation reached a peak in 1987 

when It was reported that 8 m l l h  h e c t d  of forest had been 
burned? Although rates of deforestation have declined d m  then 
due to economic recession that has reduced available funds for 
cutting torest. An increase in selective cutting in prevbusly logged 
areas has also been observed? Primary concern has focused, as 

This work has been made possible by National Science 
Foundation grants SES 91-00526 and BNS 9144306, and a National 
Institute for Qlobal Environmental Change (NIGEC) grant awarded to 
the author. Regponslbillty for the opinions expressed is solely that d 
the author and not that of the funding agencies noted here. 

* A hectare is equivalent to about 2.47 acres. 

WUlarn Booth. 1989. 'Monitoring the Fate of the Forests From 
Space, 243 Science, 14281 429. 

' Daniel Nepstadt, and others. 1991. mRecuperatlon of a 
Degraded Amazonian Landscape Forest Recovery and Agricultural 
Rest~ration.~ 20 (6) Ambio, 248-265. 



CHAPTER 2 

well it should, on the effects of this destruction on species dhrersity 
and on atmospheric chemistry. The Amazon Bash is host to about 
half of the world's specles, and its continental size and hlgh 
evapotranspiration rates make it a notable influence on world climate. 
According to some, largescale removal d. Amazonian vegetation 
may bring about changes In the reglonos hydrdoglcal cycle and 
climate massive enough that the forests may not be able to 

, reestablish t ~ h r e s !  
. Not only will the forest have dlffkulty In reestablishing itself, 

but cllmate changes may be expected. The climate change that will 
accompany the destruction of forest cover has received relatively little 
attentions One sustained Mort to date that has been undertaken to 
try to assess the Impact of landaver change. In thls study, four 
scenarios were eotplored: one in whlch 60 percent had been conver- 
ted to agriculture, 25 percent to urban industriel use, and 26 percent 
remained In forest cover. Another used a sohema h which 75 per- 
cent of the t e g h  was tumed to savanna. A thkd estimate 
anticipated that 60 percent of the forest would be tumed to 
agriculture, and lastly, the fourth posited lhtk change in forest cover 
taking place. Preddably, these dlmatdogkts had dIcuIry prdctlng 
the outcomes of these changes; but they did emphasize what was 
needed in the years ahead. Especially Important were research on 
climate, the hYdro~ogica'cycle and reghal develop&nt: study of 
blogeachemical cycles with a focus on soil and river nutrient cycles: 
study of blologlcal system and emrironmental Interactions; and the 

J. Shukla, C. Nobre, and R. Sellers. 1990. 'Amazon 
Deforestation and Climate Change.' 247 Science, 1322-1325. 

R E. Dicklnson, ed. 1987. The Geophysiology of Amazonia: 
Vegetation and Climate lntemctions. New York: Wlley for the United 
Nations University, 606. 
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assessment of the social impacts of development on Amazonian 
communities? 

Those concerned with loss of bidogical diversity In the 
Amazon have all too often put the blame on the peoples who lfve 
there. Concern In the North with the loss of germ- In the tropics 
alludes to the importance of still unknown plants to the discovery of 
new cures for diseases that plague us now or will plague us in the 
future. They rarely remind us that the nathre'popultttions of tropical 
forests. have provided stewardship of those resources for millenla, 
and that one place for us to begln is by understanding their knowl- 
edge of the forest. Conservation blologlsts often refer to people as 
the agents of destruction: they have call& for their removal from 
conservation areas if the native species are to be protected. Who is 
more threatened by the loss of forests, the 6 and fauna or the 
people who llve in the forests? People are being displaced by 
development schem, or are being encawaged to destroy their own 
forests by the seduction of subsidies, credit schemes, and other 
forms of use-now, pay-later stratagem. Thls paper examines the 
kinds of loss88 taking place-both biological and human-in the hope 
of bringing same balance to our concern with the destruction of 
tropical forests. 

THE LOSS OF FORESTS 

According to Molion, by 1989, the total altered area of 
Amazonian forests was 397,000 square kilometers or 10.8 percent of 

' 

Dickinson, ed. Geophysiology of Amazonia, 512-14) 
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he Brazilian Amazon fore~t.~ The most recent estimates, based 
lpon detailed examinatbn of satellite data collected between 1978 
md 1988, lowers the estimate of the total area deforested to 230,000 

quare kilometers. However, it raises the total area of forest affected 
Y deforestation to 688,000 square kilometers when the edge effects 
fl one kilometer into adjacent areas of forest are computed? In 
)ther words, the most recent assessment of the entire region 
wggests that because of the changes h species composition along 

he edges of deforested areas, the actual areas impacted biologically 

)y deforestation are twice as high as initial estimates and are In fact 
dready nearly 16 percent of the entire basln. 

This dest~ction in South America follows earlier episodes of 

:ropical forest clearing In Asia By 1988, all of the primary moist 
lorests of Bangladesh were gone. Fifty percent of the forests in 

China's Xinhuangbana Province were gone. Nearly all primary mow 
forests in Haiti were gone. Nearly all primary mdst forests of India 

wen gone. Fllty-five percent of the tropical,moist foksb of the 

Philippines were gone. Almost all primary moist forests of Sri Lanka 

were gone. Fourly-five percent of such forests in Thailand were 

gone.1° 

L C. 6. Molion. 1991. 'Amazonia: Burning and Global Climate 
impacts,' in J. S. Levine, ed. Global Biomass Burning: Atmospheric, 
Climatic, and Biospheric Implications. Cambridge: MIT Press, 457- 
462. 

0. Skole and C. Tucker. 1993. Tropical Deforestation and 
Habitat Fragmentation in the Amazon: Satellite Data from 1978 to 
1933. 260 Science, 1905-91 0. 

lo C. Park. 1992. Tropical Rainforests. London: Routledge, citing 
'World Wide Fund for Nature, 1988.' 

Thus, what has been true in Asia since World War II, has now 
reached the continental parts of the Americas. Today, the Amazon is 

considered a 'hot spot,' that is, an area where clearing rates are 
dangerously high and where much attention is directed by climate, 

biological, and social scientists. Estimates by the World Wide Fund 
for Nature suggest that by the year 2000, one-third of the Amazon 
forest could be gone." We are already half-way there. 

The loss of forests hperils a signestSMamt fauna Brazil, with an 
area of 8,511,985 square kilometers and a human population of 147 

million is perhaps the single richest country in the world in ,overall 
species diversity. It tops the world list in diversity for many diierent 
groups of organisms? among them primates (55 species, 24 percent 

of the world total), amphibians (516 species), terrestrial vertebrates 

(3,010 species), flowering plants (&,OW, 22 percent of the world 
total), freshwater fish (more than 3,000 species, three times more 
than any other country), and insects (estimated at 10 to I 5  million 

species, most. of them still undescribed). When it is not the single 
. richest country in species diversity, Brazil Is usually not far behind. It 

ranks fourth in reptile dhrerslty (467 species) and mammals (428 

species), and third in birds (1,622 species), and palms (387 spe- 
c ie~) . '~  Even more slgnMcant is the fact that Brazil has the most 

closed tropical forest in the world. The forest covers 357 million 

hectares, which is 30 percent of the world's total. This exceeds the 
second richest county (lndonesia) by three times. It has more 
tropical forest than all of Asia and all of Africa put together. 

" Park, Tropical Raintorests, citing 'World Wide Fund for Nature, 
1988.' 

l2 J. McNeely, and others. 1990. Corlserving tlle World's 
Biological Diversity. Washiriaon, DC: The World Bank, 92. 
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Not to be outdone, neighboring Colombia is doge to Brazil 
in sped- dlvr*ly drplte la much smaller total area. CoIomMa has 
45 to 50,000 higher plant specks, a figure that approolches that of 
Brazil. It tops all lists in number d orchid speck  and more bird 
species than any other counhy with 1,721 species, 20 percent d the 
world's total. The Chow region is considered by biologists to be the 
single richest area of the world for endemk speck in a continental 
area.13 

. Large-scale deformtation In the Amazon Basin began wlth 
the construction of the Belem-Bras#ia Highway In 1968. In its ftmt 20 

years, even though It was only a dirt road that was not paved untll 
1973, wer two million people settled along It. Cadtle Irw#eased from 
near zero to over five million in the seme twenty-year time period?' 
Additional roads opened up the rest d the Basin to development 
schemes after 1970, The merslon of forest to pastun, took place 
at a rate of approximately eight to ten thousand squ@re k h W c m  
per year in the 1970s,'~ and it averaged 3!i1000 square kiIometers 
in the 1980s?~ 

Much of the d0f~eSWtl0n tha took place in the 1870s and 
19808 was a product of fiscal lncentlves and tm holldays provided by . 
the government to encourage capital i n v m n t  and economic 
development in the Amazon region. Over 80 percent d the defores- 

la Mdlwly, and others, Conserving dhe World's Biologics/ 
Diversity, W. 

l4 Dennis Mahar. 1988. Government Policies end Deforestation 
in BretlI's Ammn Region. Washington, DC: The World Bank. 

l5 Mahar, Government Policies 8nd Deforestation. 

l6 Philip Fearnside. 1089. 'A Prescrlptlon f& SloLving Defor- 
estation in Amazonia.' 31 (4) Environment, 17-20,39.40. 
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tation during this period can be attributed to these policies. These 
fiscal incentives were formalty removed in the late 19809 through 
international pressure on Brazil. Cattle ranches currently cover at 

least 8.4 million  hectare^.'^ m r e  can be little doubt that without 
the subsidles provided by the government to ehurage land 
ciearlng, deforestation rates would have been much lower. This has 
been d e m e d  by the decline in rates of deforestation since the 
removal of most fiscal incentives and tax advantages in 1987. The 
area cleared declined from 8 million hectares in 1988 to 1.8 mlllion 
hectares In 1989, to 1.36 mllllon hectares in 1990, and down to 1.1 
million hectares In 1991.'~ The removal of the incentives, together 
with economic recession and hyperinflation, have contributed to the 
redualon of the benefits to be derived from additional land clearing. 

The conversion of forest to pasture is not the result d local 
population pressure as is often assumed by scholars unfamtliar with 
the peculiar political economy of ~razil." In fact, there is growing 
evidence that the conversion of forest to pasture leads to rural 
depopulation in. ~mazonia~' While aggregate population has 
Increased in the Brazilian Amazon, most count188 have lost popu- 

l7 Mahar, Government Policies and Deforestation. . I 

R. A. Houghton; 1992 The Extent of Land Use Change 
Worldwide.' Paper presented at the meeting of the Ecological Society 
of. America, Honolulu, HI. 

l9 William Denwan. 1980. 'Swidden and Cattle versus Forest: 
The imminent Demise of the Amazon Rain Forest Reexamined.' 13 
Studies in Third World Societies, 25-44. 

. 

20 LUC Mougeot and L Aragon, eds. 1981.0 Despovoamento do 
Territ6rio .Amazdnico. Belem, Park Cademos do Nuclio de Altos 
Estudos Amazonicod (NAEA), Unhrersidade Federal do P d .  
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lation. m e  only exceptions are those wit$ cities that have become 
centers of economic activity and have co centrated the population 
from all wer the nearby countryskle. 

n 
In addition to fiscal incentives, twb other 8wrces of &for- 

estation In the Brazilian Amazon are timber activities. One 
recent largesale mining project has to have a potentialty 
devastating impact. Tax Mdays were off~red for the production of 
plg4ron in the Oreat Carajas region, which accounts for 10 percent 
of ~razll's total territory. The factories were c/esignd to operate uPhg 
locally produced charcoal, fhls will in 610,000 hectares of 
forest per year being cut to make char* for the smelters in the 
Greater Carajas pig-iron projects alone. 1 

The hnpartance of timber expWtalk+n In ddombWn begins 
to be noticed only in the 19808, In the mo# recent statistics, four of 

the sbc states in the region depend on WOOD products for more than 
25 percent of their industrial output2' In IRondonla and Roraima, 
wood products account for 60 pemnt df the region's industrial 
output, The number of licensed mills h b  increased more than 
eightfold since 1965, and the annual oudut per mill has doubled 
during the same period. The Amazon regirbn of Brazil accounted in 
1984 for 43.8 percent of national roundwodd production, as compa- 
red with only 14.3 percent ten years d i e k P  The declining contri- 
bution of Man forests to the world's dehwd for tropical wood 

" John Browder. lgaa 'Logging thA Rainforest: A Political 
Economy of Timber Extraction and Unequal kxchange in the Brazilian 
Amazon.' Ph.D. dissertation, University of Pbnnsylvania, 65. 

John Browder. 1988. Public Policy d Deforestation in the 
Brazilian Amazon,' in R. Repetto and M. G k llis, eds. Public Policies 
and the Misuse of Forest Resources. washirigton, DC: World Resour- 
ces Institute and Cambridge University Pregs, 249. 

products till undoubtedly lead to further increases in these activ'iies 
in the 199ps 

net resuit Or road-building and the associated actMtles 
of farminq, ranching, mining, and logging has been devastating to 
the troplqal forests of the Amazon Thk attention on deforestation, 

however, pmrlooks the fact that just as people cut the trees, they 
also nurtqre them. The destroyers can be the stewards as well. 
Unless thi$ Is taken into account, the destruction will continue. 

. Be(sides the dMculty in determining how great the loss of 
species is\ there are other negathre consequences of the loss of 

tropical fobsts. One Is downstream silting, which can increase the 
possibility of flooding downstream. This is partkularly signMcant in 
the westeh Amazon where the slope of the laod can contribute to 
increasing the erodabilky of the landscape after removal of forests. 
Since so duch of the Amazon is at a very low altitude, it is extremely 
vulnerableto Wng river and sea levels. Whether it wlll be from glabal 
warming dr from increased water volume flow downs!- from 
defdrested areas, many low-lying areas of the Amazon are likely to 
go undedater seasonally should changes occur In river or sea 

levels. 
lndreased deforestath also tends to bring about shifts In 

precipreUdn and temperature. Arm where deforestation has been 

in excess bt 40 percent show evidence of greater periodicity h 
predpltati n and h q d e s  of drought and flood. These cycles are 0 
well know in the valley lands of south Asia Malaysia, Philippines, 1 
ivory C y  and Costa Rica all suffered from them, and they have 

begun to affect farmers in Amazonia as well." Additionally, 

increased fprest clearing rakes both the albedo and the temperature. 

I 

23 ~oirnan Myers. 1988. 'Tropical Deforestation and Remote 
Sensing.' 23 Forest Ecology and Mmagemenr. 21 5-225. 







CHAPTER 2 

cover (see Table 1). Forest decllned by sllghtly more than one 
percent annually-a rate higher than the Amazon-wide average of 0.4 

percent of the Basin, according to the latea estimates of Skole and 
~ u c k e r . ~  More striking, however, is that for the same peflod of 
1985 to 1991, there was a large Increment in secondary successional 
land cwer, about 32,000  hectare^.^ After I 5  years of advanced 
secondary succession, the difference In reflectance seems to be 
getting very close to mature forest In these areas. 

. Between 1986 and 1901 in this cdonizatkm zone, we found 
few cases of land going from cropland back to secondary growth 
wilhout flrst gdng through a pastureland period. Traditional 
populations living in the arsa, the Cabocb, for Instance, are among 
the few who may leave an area fabw without using It as a 
pasture.28 Despite more than 20 years of defcmsmkm and land- 
cover changes, ui.ldisturbed foreat is dl the most common feature. 
Intermediate seoondary forest growth is the most frequent cultwaHy 
induced landcover type, not paa3ure as was usually thought. 

The persistence of this pattern is a produd of the decline In 
subsidized credit and other polides that favored deforestation. 
Agriculture throughout most of the Amazon accounts for less than 
h e  percent of land use, while pasture h a considerably larger 
proportion. Agraforestry 18 a concept rather than a reality In most of 
the Basin. Much of the socalled pasture In the Amazon rarely lasts 

Skole and Tucker, Implal Deforestation). 1905-1 91 0. 

Emllio MM~M, and othem. 19~4. Integrated Study of 
Amazonlan Vegetation.' 44 (5) BioScience, 329438. 

Emllio MO&. 1974. The Adaptive System of the Amazon 
Cabucho,' in C. Wagley, ed. Man in the Amazon.' Gainsville: 
University of Florida Press. 
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more than a couple of years in a homogenous state. Pastures are 
quickly Invaded by pioneer species. Depending on the reswrces of 
the rancher, the land may be kept In pasture for a few more years. 
If not, it will continue its way along the path of mmtdaty succession. 

In areas near markets, some of these secondary grovinh areas will be 
recut and burned and pastures reestablished. Alternatives to this 
option are needed that provide both use and conservation of flara, 
fauna, and land cover wlth functkmal characterbtics like those of 
forest area 

HUMAN VUWERABIUTY 

There can be little question that the impacts of deforestation 

on plant and animal species and on regional and global climate are 
potentially severe. In all Global Climate Models, the Amazon regh, 
and most of the humid tropics, for that matter, are noted as'being 
most negathrety Impacted by global warming. Due to its already Mgh 
ternperutures, plant productMty Is not predicted to Increase sub- 
stantially; it may even decline marginally. Due to the high prevalence 
of nutrient-poor and adldic soils in many regtons, agriculture will 
benefit little from climate changes. The areas wlth the best soils are 
in those regions most likely to experience increased varlabllity in 
temperaturi and rsW& Crop gr&ng'h these favorable areas will 
theriore be more susceptible to dmugMsmoods. 

By far the most direct and long-lasting impact is likely to be 
felt by native forest peoples. While governments often like to pretend 
that tropical moist and rain forests are demographically 'empty' this 

is simply bureaucratk subterfuge. It allows governments to displace 
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the local people and to replace them with populations from other 
regions or with largegcale development schemes that transform the 
landscape. 

Local peoples use the forest and its bounty. They do not 
benefit from Its largegcale destruction. Instead, they rety on it for 
their livelihood, They use forest species for food, for medicine, for 
construction of their dwellings, and for firewood. The forest is often 
the home of the splrlts In which they believe. Shwkl the population 
she of these peoples increase exponentlalty, we can anticipate their 
greater numbers would bring about unplanned-for destruction of the 
forest. However, h most cases the peoples llvlng In the forest have 
had mods rates of growth. The high rates of population growth 
obsefved today In troplcal forest regions are a product of migration 
and of the high fertility of Immigrants. 

Despite thdr need to take care of t h  forest, natlve peoples 
are often blamed tor its destruction. Naman Myen'is an Influentlal 
environmentalist who a(un blames the smallholder f a  th6 desttuction 
of tropical forests. He forgets to tell us that this smallholder is often 

an immigrant sent into the forest by the national government for 
geopolitkal reasons and/or to assist In meeting national development 
goals. These IndMduals come from dmerent environments and try to 
reproduce the landscapes d their original homes. In the process, 
they destroy much that is of value in their new environment. More- 
over, their immigration leads to conflict with the native peoples 
already present whom the gwmment has long since forgotten or 
discounts as politically insignificant. 

There is no present evidence to show that moving people 
Into the rain forests leads to any reduction in national population. 
Onthe contrary, the evidence we have is tha people moving into the 
forest to start t h i n g  reach some of the highest known levels of fer- 
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tility. The scarchy of labor in forested frontiers has motivated the 
adults to have as many children as possible to help with the work of 
clearing and farming. 

Earlier, I discussed the rates of decline of forest, estimated 

to reach one third by the year 2,000. This impact pales in compari- 
son to that of outsiders on the peoples of the Amazon. From the five 
million people estimated to have l ied  in the Amazon In 1600, their 
number today has declined to about 2S0,O. More than 80 distinct 
ethnic .groups have ceased to exist In the twentieth century done. 
Mortality rates of up to 75 percent have been recorded for recently 
contacted groups such as the Suui in ~ o n d o n k ~  The Waimifi- 

Trod stood at 6,000 In 1903 when first contacted. By 1973, their 
number had declined to 3,500, and by 1986, their number had been 
reduced to 374 after a series of epidemics had affected them Many 
died from measles, and a few were shot by gunmen for largescale 
landowners who were eager to have Indian lands. 

, And if the attraction of taking over the lands of the nathre 

peoples was not enough, the Amazon has turned out to have per- 
haps as much gold as was imagined when the legend of El Dorado 
was invented. Invasion of native lands, such as that of the 
Yanomarno, have become common; the riches to be obtained make 
murder and violence even more frequent than in the struggle for 
agricultural land. Gold, uranium, bauxite, and other valued minerals 
drive national development strategies to build infrastructure into the 
forest, but appropriate steps are not being taken to emure that the 
population already there does not have its human rights violated. 

Carlos Coimbra 1989. 'From Shifting Cultivation to Coffee 
Farming: The Impact of Change on the Health and Ecology of the 
Surlui Indians in the Brazilian Amazon.' Ph.0. Dissertation, Indiana 
University, Bloomington, IN. 
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for devising appropriate systems. Some of the suggestions 
being made could actually destroy the value of the forest as 
a source d i m e  for many native peoples by removing 
incentives to companies to value their products, 

. 4. Forestry must surely be one of the economic roles 
the Amazon can pkry In the economy of local and ntahal 
popu- B"t the -o", nd ahr tmpbl mobt 

. fore&, are more than simply foresrs. they vary in their 
Mwnsss, pmducUvily, and vuln6rabllily to envinwrmental 
change. The eastern Amazon areawould be more likely to 
becorneaseasonal forest InawafmerwrkltharrrmuWthe 
torests d the norUMess and westem portion d Amazon. 
the ladter might evolve from rdh forest to moist forests under 
some of the global climate-change scenarios Given the 
dynamics of patches in the forest, this procegs is more likely 
toaccurIweknowagteatdealmoreabo+reatmtkmd 
ecosystems and about the reletiorrship between different 
edaphic conditions and spedeg autvht. 

5. An alliance d' forestry specialists with naShre 
spedaadsinplsxrdUdforeatoabeonswsytoaohlave 
a more adaptable mk d economic activities In the future. 
Such a pmership would do much toward reallzing sustain- 
able productMty under the varied conditions in the Basin, 

8. Such an alllame would need additional support. 
A system of environmental monitoring oriented toward local- 
lwel observation of changes in environmental features, 
especialty evidence for vegetation stress and for sMfts in 
cover with environmental change, is called for. The use of 
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satellite platforms could be linked to field studies. This 
alliance could create a powerful resul. By linking the 

observations of 'hative peoples on the ground to regional- 
level data sets collected every few days by. satellite, shlb h 
vegetation. moisture, and human settlement can be oboer- 
ved. Appropriate actions can be taken to mhlgate potential 
impact and to plan for naagsly adaptive aoclons. 
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