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RETHINKING CONSERVATION ANO DEVELOPMENT IN THE 
BRAZILIAN AMAZON 

Much of what we thought was true about Amazon rainforests has turned out to be 
not quite so, We are learning that the forest is notas fragile as we had feared, 
and that thoughtful, intensive approaches to farming, ranching, and forestry may 
be possible after all. Lasting solutions, wherein the regional economy develops 
while also maintaining the integrity of Amazonian ecosytems, are possible. The 
steps necessary to achieve such solutions are now apparent. 

The Amazon Basin is 
huge=-far larger than most people 
appreciate from studying the maps. It 
spreads over seven million square 
kilometers, an area the size of the 
continental United States from the 
Rockies to the Eastern Seaboard. About 
80% of the Basin lies within Brazil. 

ln the 1970s Brazil launched a 
national program to settle the Basin 
complete with road and dam building 
and the establishment of credit 
programs to attract settlers and 
business interests. There was concem 
at that time that Brazil's neighbors, 
eight of them lined up around the 
westem and northern borders of the 
Basin, might move to control parts of 
the sparsely populated Basin if Brazil 
didn 't register a strong presence. 

The early government 
programs were designed to encourage 

the establishment of large ranches, as 
well as farming settlements. Ranching 
was seen as a way of quickly and 
unambiguously marking a presence in 
the region. Savvy business people 
q uickly responded, recognizing that 
the new roads provided access to lands 
that were often unoccupied and that 
the govemment incentives were 
generous indeed. The govemment also 
made efforts to accommodate small 
farmers. Through posters, radio 
broadcasts, and word-of-mouth, the 
news spread that there was land 
available in Amazonia. Many families 
arrived with ali of their belongings 
stuffed into a few tattered bags. They 
were given 50 ha Iand pareeis. With 
resolve and hope for a better Iife, they 
set to work clearing the jungle. 

As infrastructure improved, 
awareness of and access to the mineral 
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resources lying under the soil also 
improved. By the 1980s multinational 
mining companies were extracting iron 
ore, bauxite , and kaolin from 
Amazonia's subsoil. Meanwhile, a 
major gold rush was underway in the 
shield areas to the north and south of 
the main stem of the Amazon River, 
Men, some desperate to provide for 
their families, some moti vated by 
adventure, left their homes in Brazil's 
Northeast and journeyed to the 
Amazon in hopes of finding gold 
nuggets. 

It was also in the 1980s that 
Amazonian forests finally carne to be 
valued for their wood. Hardwood 
stocks in the forests in the south of 
Brazil were being severely depleted 
and the new road network leading into 
Amazonia off ered a wood bonanza for 
those willing to leave home and 
become pioneers. Many did so. By the 
1990s, some 4,000 sawmills dotted the · 
roads of the Brazilian Amazon. 

Prior to the 1960s, settlement 
in Amazonia occurred along rivers and 
streams. Inland, however, it was roads 
that have defined lhe pattern of 
settlement. Most of the road building 
and associated deforestation has 
occurred in an are swinging from Acre 
and Rondonia in the southwest over 
through Rondonia and Mato Grosso 
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and up to Pará in the east (Map ). Even 
today roads continue to be built, but no 
longer by lhe government. It is now 
the wood industry that constructs 
logging roads leading from 
government highways ever deeper into 
the forest. 

ln the eastem Amazon, twenty 
five years of settlement and 
experimentation with logging and 
farming have provided a wealth of 
observation about what is and isn't 
possible in Amazonia. lnitially, 
scientists, ecologists in particular, 
placed great emphasis on the fragility 
of Amazonian ecosystems. It is true 
that the soils throughout much of the 
basin are old, highly weathered, and 
acidic. I t was argued that the 
settlement of this landscape would lead 
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to ecological disaster-a "green hell" 
transfonned into a "red desert". 

But the region was too 
irnmense, too rich in mineral and 
timber resources, and too important to 
Brazil 's national security to remain 
undeveloped. The govemment roads 
that crossed the Basin have been a 
strong "pull factor" enticing people 
into the region. Meanwhile, the poor 
performance of small fanns in Brazil 's 
Northeast, Central, and South regions 
and the concurrent expansion of cash 
crop-based, mechanized agriculture in 
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these regions has acted as an 
important "push factor" driving people 
into Amazonia. The cast of settlers 
included the wealthy and the 
desperate, the honest and the corrupt, 
and the seasoned and the tender, each 
one betting that a good life could be 
wrested f rom the jungle. Was 
settlement a mistake? Is the forest 
forever banished from the deforested 
swaths that line Amazonia's roads? 
Can humans live in harmony with 
Amazonian ecosystems-benefiting 
from their riches without sacrificing 
their integrity? 

The answers to these questions 
are of more than passing interests to all 
of us. Both those living inside as well 
as outside of the Amazon Basin 
recognize that Amazonia is more than 
a backdrop for growing cassava, 
raising cattle, mining ores, and 
extracting tropical hardwoods. Indeed, 
the real wealth of Amazonia is not so 
much in its minerais as it is in the 
astounding diversity of species that 
occur in the region's many 
ecosystems. We are just beginning to 
catalogue the wealth of species in 
Amazonia and to appreciate the many 
products (e.g., fibers, oils, resíns, 
medicines) that these species might 
off er, Moreover, there is a growing 
appreciation for the role tbat the 
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Amazon Basin, as a whole, plays in the 
regulation of regional and global 
climate. 

I will use the state of Pará in 
eastern Amazonia as the stage for much 
the story. This is a giant state-the size 
of Calif omia, Oregon, Washington and 
Nevada combined (Fig. 1). It is a state 
that has been colonized by miners, 
ranchers, loggers, and small f armers. 
Using examples from my research and 
that of colleagues, I will examine how 
human activities affect the Amazon 
environment and the prospects for a 
reconciliation between conservation 
and development. Many of the 
conclusions that I will present 

contradict popular beliefs about 
tropical ecosystems and development. 

Forests the world over are 
usually quite resilient, Cut them down 
and they grow back. Bum them and 
they regenerate. Even in the case of the 
lowland tropical rain forests of Latin 
America, the natural regenerative 
capacity of the forest is remarkable. 

One way we know this is 
because luxuriant forests now grow on 
the ruins of Mayan settlements in 
Central America. ln contemporary 
times, it is also possible to observe the 
process of forest recovery following 
deforestation. For example, Columbian 
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ecologist, Juan Saldarriaga, studied 
forest regeneration in abandoned 
slash-and-burn agricultura! clearings 
in the Upper Rio Negro region of 
Venezuela, in the northem part of the 
Amazon Basin. These small 
agricultura! clearings, resulting from 
the cutting and buming of the forest, 
are about one hectare in size and are 
used to grow crops for 1-2 years before 
being abandoned. Saldarriaga began 
his work by trekking for months 
throughout the Upper Rio Negro 
region, often i n the company of village 
elders who led him to abandoned farm 
plots that they had used in the past, 
even those that they had played in as 
children. Slowly, he put together a 
temporal sequence of farm plots that 
had been abandoned at diff erent times 
in the past. He found that, even in this 
extremely oligotrophic region of 
Amazonia, forest species-trees and 
woody vines-quickly reclaim 
abandoned f arm plots, and, after a time 
these plots become indistinguishable 
from the surrounding tall forest. 

But there are big differences 
between Saldarriaga's small plots and 
the landscape-scale changes that are 
now occurring in the Bastem Amazon. 
Starting in the 1970s, the size and 
intensity of Amazon forestdisturbances 
changed dramaticaUy as large-scale 
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cattle ranching, rather than small-scale 
fanning, became a preferred land use. 
The ranches of the eastem Amazon are 
truly "exotic" ecosystems. The grasses 
(Panicurns and Brachiarias) are of 
Af rican origin and the cattle (zebu) are 
native to lndia. Ranch clearings are 
usually several orders of magnitude 
greater than traditional agricultural 
clearings, and these pastures are often 
used for five, ten, or even 15 years 
before finally being abandoned. This 
contrasts to the 1-2 year use-period for 
traditional agricultura! clearings. 

ln the mid 1980s, I spenta year 
with a colleague, Robert Buschbacher, 
examining the process of forest 
regeneration in · these abandoned 
pastures. We wanted to know what 
plants established in these abandoned, 
degraded forest sites. We worked in 
the county of Paragominas, a cattle 
ranching center in Pará state (Fig. 1). 
About 20% of the county of 
Paragominas (23,000 km2) had been 
converted to pasture at the time of our 
study. The forest clearings spread many 
kilometers back from the edge of the 
Belém-Brasília Highway, a major road 
built in the early 1960s. 

To our surprise, we found that 
the forest does generally regrow, even 
after large, long lasting disturbances 
like pastures. The cutting and buming 
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of the Brazilian rainf orest which takes 
place prior to pastore grass seeding 
doesn 't kill everything. Some woody 
stumps of cut trees still sprout, and 
some buried seeds of pioneer trees and 
shrubs still germinate. Even though 
ranchers bring in work crews 
periodically to hack back this woody 
regrowth, and fire is used on occasion 
to favor the grasses, the buried roots of 
woody plants have adequate 
carbohydrate reserves to rebound f rom 
these setbacks. Eventually, the trees 
get the upper hand again and ranchers 
abandon their pastures. 

As our work continued, 
however, we carne across some old 
abandoned pasture sites that had 
almost no woody regrowth. They were 
still dominated by unpalatable weedy 
grasses and forbs even five years 
following abandonment. These 
degraded pastures occurred on sites 
where ranchers had been especially 
tenacious and successful in removing 
the woody components through 
conscientious weeding, frequent fire, 
and/or herbicide application. Here was 
a more difficult test of the recuperative 
powers of Amazon rainforests. 

With support from the 
National Geographic Society, Dan 
Nepstad and J chose one such site for 
intensive study, an old field bordered 
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by a second-growth forest. The pasture 
had been abandoned a few years 
earlier and seemed to be stalled at the 
"old field" stage of succession. There 
was a dense mat of herbaceous weeds, 
and woody plants were only rarely 
encountered. The most obvious · 
explanation to us for this seemingly 
stalled succession was that seeds of 
tree species were simply not getting 
out to the field. Wind dispersai is rare 
among rainforest species. Most 
species rely on animais, especially bats 
and birds, for seed transport. We set up 
mist nets to capture bats and birds, 
both in the forest and the old field, and 
we found that seeds of some twenty 
woody forest species were, indeed, 
carried into the old field by bats and 
birds; the striking common 
characteristic of these transported seeds 
was their small size ( < 0.02 g). 

Brazilian ornithologist, Ze 
Maria Cardosa da Silva, looked more 
closely at this seed transfer process. 
He made his observations from a 
12-m tall wooden tower constructed at 
the boundary of the old field and the 
second-growth forest. ln ali, he 
recorded 47 frugivorous bird species 
in the second-growth forest; of these, 
18 frequented the old field. Just three 
tanager species (Ramphocelus carbo, 
Tachyphonus rufas, and Thraupis 
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episcopusi accounted for more than 
70% of ali old field visits. Da Silva 
singled out these three species for more 
in-depth study. When one of them 
crossed to the field, he mapped and 
timed its movements and classified its 
behaviors. ln this way, he leamed that 
visits to the open field were short, 
typically lasting one to a few minutes. 
Movements were generally restricted 
to a 10-150 m belt of the fiel d along the 
border with the forest. FinaUy, 
movements within the field were not 
random, but were centered around a 
few shrub species in the old field that 
had attractivefleshy fruits. When these 
food-producing shrubs were absent, 
birds rarely ventured from the forests 
to the old field. 

So it seemed that only a limited 
number of forest species were having 
their seeds dispersed to these 
clearings. But we knew that there had 
to be more to the story. Further 
observation and experimentation by 
Nepstad and me revealed that most of 
the tiny seeds that were dispersed to 
the old field by birds had a low 
probability of establishment. Seed and 
seedling predation by both leaf-cutter 
ants and rodents took a heavy toll. 
Even when the seeds survived to 
germinate, their endosperm reserves 
were often too small to allow them to 
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quickly sink roots below the surface 
soil and they wilted and died during 
short droughts (Fig. 2 showing various 
barriers to forest regeneration in 
abandoned pastures ). 

Gradually we were leaming 
about some key actors in these 
disturbed environments. First, out of 
the entire bird fauna of nearly 300 
species in the vicinity of our study site, 
only a select few were performing the 
extremely important ecological 
service of moving propagules from 
forests to clearings. At the sarne time, 
these species were apparently 
disinclined to perform this service 
unless there was a reward. The reward 
was provided by justa few species of 
shrubs that produced attractive fruits 
and that may or may not be present in 
old fields. · Ima Vieira, a biologist at 
Belem's Goeldi Museum, togetherwith 
Nepstad and me, has described the 
biology of one of these shrub species, 
Cordia multispicata or "maria preta". 
We discovered through field 
experiments that disturbances that 
reduce vegetation cover, such as 
pasture grazing and burning, actually 
create the conditions that lead to the 
establishrnent of maria preta. 
Furthermore, for the five months of the 
year when this shrub is fruiting, it acts 
as a magnet for frugivores, who 
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frequently defecate seeds of other 
woody species while foraging. Not 
surprisingly, the number of woody 
plants that establish under maria preta 
is many-fold greater than in the 
surrounding grass/herb matrix. With 
time a cluster of woody trees, mostly 
of fast growing pioneer species, begins 
to grow up under and around the shrubs. 
These trees, in turn, attract more 
frugivores and gradually the shrub 
island expands outward. Eventually 
various islands in the abandoned 
pasture clearing begin to coalesce (as 
illustrated in Figure 3) and the site 
slowly retums to a forestedstate. 

ln som, our work in 
Paragominas suggests that abandoned 
Amazon pastores, even those subjected 
to severe, long term abuse, usually 
have the capacity to recover, over time, 
into a forest-like woody vegetation. 
While early forest stages lack many of 
the tree species characteristic of 
mature forests, these re-established 
rainforests will still support a wide 
diversity of plant and animal species 
and might approximate the biotic 
richness of the pre-existing forest after 
perhaps two hundred years, but this is 
merely conjectural. 

There is considerable talk, in 
Brazil and elsewhere, about the need to 
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restore the degraded ecosystems of 
Amazonia to their previous forest state, 
but our observations and research 
indicate that this may not be necessary. 
At present, these ecosystems will 
usually recover on their own. 

But what if Amazonian 
deforestation were to continue for the 
next 50 years at the sarne pace as that 
registered for past 25 years? ln this 
case, the forest would end up as 
isolated fragments in a sea of cleared 
land (Fig. 4). If this were to happen, it 
is unlikely that anything like the 
complex rainforests of today would 
ever regrow on these lands if left to 
natural processes. Indeed, it is 
questionable even if rainforests could 
be coaxed back onto the land through 
restoration efforts. But why is it that 
rainf orest reclaims abandoned lands at 
present in Amazonia but is unlikely to 
doso ata future time when the forest is 
restricted to isolated islands? The 
answer comes in four pieces. First, 
forest regeneration would be unlikely 
in our future hypothetical landscape 
because of seed dispersai bottlenecks. 
Not surprisingly, the dispersai of seeds 
from forest patches into clearings 
decreases as clearing size increases. 
This is because frugivores, especially 
birds, rarely venture more than a few 
hundred meters into a field from the 
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shelterofforests. So in large clearings, 
the majority of the area, far from the 
forest edge, receives f ew seeds to 
permit trees to establish (Fig. 4, Graph 
1 illustrates this), 

Fire is a second factor that could 
retard forest recovery in a severely 
fragmented future landscape, The f arm 
fields, pastures (both active and 
abandoned), and logged forests that 
are replacing the primary forests of 
eastem Amazonia are all diff erent from 
the original forest in one important 
characteristic: flammability. These 
new, more open ecosystems are 
flammable during the drier months of 
the year, while the densely shaded floor 
of the mature forest will generally not 
bum even after several months 
without rain. Ranchers use fire to 
discourage broad-leaved weeds and 
favor grasses. Farmers follow 
traditional swidden agricultural 
practices that entail forest cutting and 
the use of fire to bum forest debris. 
These pastore and agricultural fires 
frequently escape and spread through 
the landscape buming second-growth 
forests and logged forests, as well as 
neighboring pastures and farm fields. 
As fragmentation increases, replacing 
fire-immune natural forests with 
fire-prone pastures and fallows, fire 
is likely to become increasingly 
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common (Fig. 4, Graph 2). 
A transformation of the 

regional landscape f rom predominately 
forest (present case) to predominately 
pastures and oldfields (hypothetical 
future case) might also preclude both 
natural and artificial forest 
regeneration because of changes in 
regional climate. Such changes are 
likely because pastores and oldfields 
have lower rates of evapotranspiration 
than the forest that they replace, and a 
significant portion of Amazonia' s 
rainfall is derived from local 
evapotranspiration. H ence, the 
substitution of pastores and old fields 
for forest will likely lead to declines in 
regional rainfall (Fig. 4, Graph 3). 
Reduction in regional rainfall could 
create a positive feedback mechanism 
leading first to extended droughts, and 
then to increases in the incidence of 
fire, and ultimately to long term, 
unrecoverable vegetation changes, 

Finally, forest clearing has led 
to and will continue to lead to the 
extinction of species. The more forest 
that is eliminated the greater the 
number of species that will go extinct 
(Fig. 4, Graph 4). Obviously, if many 
of the biotic components of 
Amazonian ecosystems no longer ex 
ist 50 years from now, it will be 
impossible to reconstitute these 
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ecosystems. 
Researchers like Robert 

Goodland and H.S. Irwin who worried 
a quarter century ago about the 
Amazonian forest turning to desert 
were partly right. They were 
coneerned that deforestation and the 
abuse of fragile, nutrient-poor tropical 
soils would convert the great "green 
hell" into a "red desert". And when a 
natural vegetation type is badly abused, 
it can sornetimes literally be 
transformed into another simpler 
vegetation formation. So it is that arid 
grasslands in Africa might be 
transformed to deserts by severe 
overgrazing. For the rain forest of the 
Eastem Amazon, though, transforma 
tion to true desert is nota possibility in 
the foreseeable future, but continued 
deforestation, forest fragmentation, 
fire, climate change and species 
extinction could permanently deflect 
forest succession and create a new 
clímax vegetation-an oldfield/shrub- 
savanna. 

N ow, I would like to provi de 
an entirely different perspective on our 
finding that deforested lands in eastem 
Amazonia generally rebound with 
vigor. The recuperative potential of 
this landscape chaUenged me to 
reconsiderthe prevalent view that these 
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ecosystems are fragile. I observed that 
some of the trees that I planted on 
highly weathered, infertile Oxisols on 
some of the mostly severely abused 
pastures of the region grew 3 cm a year 
in diameter a year and attained a height 
of almost 20 m after eight years. On 
these sarne sites, seedlings of cashew 
trees that I planted were bearing fruit 
within two years. The results of my 
earlier studies together with these 
observations prompted me to wonder 
if it might be possible to maintain the 
biotic diversity and regulating 
functions of the regiorr's natural 
ecosystems while, at the sarne time, 
improving the income generating 
potential of both cleared and forested 
lands thereby improving the quality of 
life of the regi on' s inhabi tants. 

At first glance, such an idea 
seems fanciful, naive, but I intend to 
show, change is afoot in Amazonia and 
there is cause for hope. lt is true that to 
date the Brazilian govemmenthas clone 
little to guide, regulate or monitor 
the Amazon settlement process. 
Corruption, greed, and rural violence 
abound. Large areas ofland have been 
occupied to produce very little. For 
example, ranching enterprises 
frequently produce only a few hundred 
kilograrns of beef per hectare before 
clearings are abandoned. Loggers 
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rummage through the forest on 
bulldozers causing much unnecessary 
damage and, in the end, remove only a 
few individuais per hectare. Slash 
and-burn farrners register low yields 
and require long fallows, or recovery 
periods, between crops. This means 
that they too require large areas to 
satisfy subsistence needs. As popu 
lation in the region has increased, this 
"extensive-style" development model 
has led to continued deforestation and 
increased landscape fragmentation. 
But might lhe present trajectory be 
altered? And more concretely: How 
might it be possible to improve the 
quality of life of the inhabitants of the 
region without destroying the region's 
unique biological characteristios? I 
think that the resolution of this seem 
ing ccnflict between forest conserva 
tion and resource development may 
lie, counter intuitively, in intensifying 
resource-use practices (See Fig. 5- 
contrasting extensive vs. intensive 
practices). Indeed, evidence is 
growing to show that intensive 
approaches to ranching, farming, and 
timber production are possible and 
economically viable in Amazonian 
landscapes and it is to this research that 
I now wish to tum. 

There has been a reluctance to 
consider Iand-use intensification as an 
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option in Amazónia because of the 
frequent argument that most tropical 
soils will not support sedentary 
agriculture. Indeed, evidence of 
agricultura] f ailure are common. But 
there is also ample evidence of high 
pre-Colombian population densities in 
manyareasofthelowlandtropicswhich 
implies that food production systems 
in the past may have been more 
intensive than those in use today. 
Moreover, for severa! decades agricul 
tural scientists at North Carolina State 
University and CIA T in Colúmbia have 
been presenting evidence that it is 
possible to farm the infertile Oxisols 
and Ultisols that cover 70% of the 
Amazon Basin. The main limitations 
to the producti vity of these soils are 
nutrient related, and appropriate soil 
amendments can be applied, if it makes 
economic sense to do so. 

ln Pará, the best evidence for 
the viability of agricultura! intensifica 
tion comes from ToméAçu, a farming 
settlement founded by Japanese 
colonists in the late 1920s. The soils at 
ToméAçu are Oxisols characterized 
by low nutrient supplying and 
retention capacity. ToméAçu farmers 
have developed long-terrn agricultura! 
systems based on a suite of high-value 
perennial crops (e.g., black pepper, 
cacao, acerola, passionfruit, and 
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oranges, among others), frequently 
growing in mixed plantings. Soil health 
is maintained by the use of green 
manures and frequent organic matter 
inputs. Recently, native residents of 
the state of Pará have also been 
adopting this sarne intensive approach 
with considerable success. Research 
by Scott Subler, as w ell as by 
researchers at the Brazilian Tropical 
Agricultura} Center (CPATU), reveals 
that long-term, intensi ve perennial crop 
production in northem Pará has not led 
to declines in soil fertilíty. For 
example, by sampling sites with 
different production ages, Subler has 
presented evidence that as these 
agroforestry systems age, soil condi 
ti ons (nutrient leveis, pH, organic 
matter content) might actually improve. 

lf chemical constraints are the 
main barrier to production, then the 
intensification of agriculture in eastern 
Amazonia will depend on the 
availability of fertilizer at affordable 
prices. Significant natural deposits of 
fertilizer minerais are present. Small 
companies are already mining and 
selling lime in several locations in Pará. 
Significant deposits of phosphate, the 
most limiting element in crop produc 
tion on most Amazonian soils, have 
aJso been discovered in northern Pará. 
These deposits show potential for 
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agronomic applications, Meanwhile, 
many vegetable farmers and orchard 
owners use only organic matter amend 
ments. Organic residues come from 
local chicken factories and cattle 
ranches. ln surn, agricultural intensifi 
cation is possible and should increase 
as land becomes more scarce and 
urban populations grow. 

ln the case of ranching, as well, 
the predominant approach has been 
extensive. Large-scale, extensive-style 
cattle ranching has been a central 
element of development schemes in 
Amazonia for the past 25 years. The 
conversion of Amazon rainforest to 
pastore has been strongly criticized by 
political scientists, economists, and 
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ecologists. They have demonstrafed 
that the motivation for ranching in the 
1970s and 1980s frequently had more 
to do with land acquisition and specu 
lation (i.e., the purchase of land is seen 
as a secure investment in Brazil's 
inflationary economy) than with beef 
production, and that ranching could 
not pay its way without subsidies or 
could only be profitable if practiced in 
a shifting cultivation fonnat. These 
analyses were correct: extensive-style 
ranching, in which pastures are used 
for short periods and then abandoned, 
has performed poorly. These 

have extensive-style pastures 
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generally been poorly stocked · and 
managed, and pastore grasses often 
succumb to pests and disease. Animal 
weight gains on these poorly tnanaged · 
pastures have been very low and 
profits, when they exist at ali, have · 
generally been less than $10/ha/yr.· = · 

But, like agriculture, there is 
another possible outcome to Amazon ' 
ranching. Starting in the late '1980s, 
Marli Mattos and I observed that more · 
progressive ranchers in · Pará had · 
begun to experiment with new forages, 
improved cattle stock, and ' more 
intensive herd management protocols. · 
This shift to "intensive" ranching has · 
entailed reforming, or rejuvenating, the · 
abandoned pastures that occupy much 1 

of the cleared area of many ranches. · 
Reforming consists of · plowíng, = 

fertilizing, and seeding the site with · 
improved forages. Weight' gains per , 
hectare are about three times gteater ' 
on these refonned pastures than on : 
traditional extensive-style pastures.: 
Moreover, loss of soil fertility in these . 
improved pastures appears to beslow: 
suggesting · development.' of +-a 
significant degree of natural nutrient · 
cycling. Once reformed, profits · are · 
approximately $50/ha/yr, · · even 
considering that fertilization might be 
necessary every five years. · ··: ·, ,: 

But it takes money to reform 

Amazonian .pastures; the cost is 
approximately $260/ha. The money to 
restore pastures usuall y comes from 
selling logging rights on portions of 
ranch holdings that are still forested. 
Logging rights were selling for $100- 
$150/ha in the mid 1990s. Hence, 
approximately 2 hectares of forest 
timber are necessary to finance the 
réstoration of one hectare of pasture. 

With the intensification of 
ranching, our research, and that of 
others, shows that significant increases 
(compared to extensive-style 
ranching) in productivity and net 
returns could occur. For example, if 
75% of the land already deforested for 
ranching in the state of Pará could be 
managed to produce 150 kg of animal 
weight gain/ha/year (a· three-fold 
increase over production cm poorly 
managed pastores), using appropriate 
management techniques on improved 
pastures, Pará could be a major beef 
exporter while easily satisfying the 
beef demands of its population. An · 
adequate knowledge base combined 
with sources of investment capital and 
the '. promising ; · performance . of 
improved · pastores in old frontier 
areas provides, at least, the hope that 
ranching may finally be moving onto 
sustainable footing in the eastern 
Amazon. ··. 
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Within the context of this 
"intensification" thesis, it is particu 
larly important to examine the intensi 
fication of activities that have the 
potential to maintain forest cover, such 
as forestry. Although there is 
agricultural development in parts of 
the region, the Amazon Basin is still 
largely forested and contains 
tremendous timber stocks. ln recent 
years the wood industry has grown 
explosively. Only a few dozen mills 
operated in the 1960s; now two 
thousand mills operate in Pará state 
alone. The total value of the sawn 
wood from a one-time only harvest of 
Brazilian Amazon hardwoods is 
estimated to be in the trillions of 
dollars, and with sustainable 
approaches to forestry significant 
returns could be repeated at each new 
cutting cycle. 

However, unlike the private 
initiatives to intensif y production that 
we have observed in farming and 
ranching, tbere are few signs that 
timber extraction is currently moving 
toward intensification. This is not 
surprising. ln most cases, wood 
companies don't own the land that 
they are logging and they don 't know 
how to manage the forest. ln the 
absence of incentives for careful 
approaches to forestry, there is a great 
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waste of timber resources. Our data 
show that there are 1.25 m3 of 
commercial roundwood wasted 
unnecessarily for every one m3 of sawn 
wood that is produced. The very 
abundance of the timber resource 
means that it is undervalued and, 
therefore, used carelessly. 

At present, there are very few, 
if any, examples of intensive 
approaches to forestry. However, in 
1990, researchers from IMAZON 
(Arnazon Institute of People and the 
Environment), a non-govemmental 
research organization centered in 
Belém, set out to provide infonnation 
on bes t harvest practices and 
post-logging silvicultura! treatments. 
The work has been conducted ín 
Paragominas in side-by-side 100-ha 
plots-one subjected to typical 
logging practices and the other to "best" 
forestry practices-on a forest tract 
that is owned by a local wood 
company. 

This research has dernonstrated 
five important advantages of forest 
management. First, forest inventory 
and mapping procedures conducted 
prior to logging resulted in less waste 
during logging. ln typical operations, 
one or more trees per ha ( amounting to 
almost 7m3/ha) are felled but never 
even found by skiddes -~erators. 
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However, in the planned logging 
operation, all skid trails are flagged 
and the machine operator is guided to 
the felled trees by a trained woodsman. 
Hence, waste of cut-but-not-harvested 
timber is eliminated in managed 
operations. Second, the careful 
planning of logging roads and skid 
trails prior to felling resulted in a 20% 
reduction in ground-area disturbance 
compared to non-planned logging. 
Since roads are one of the major 
disruptions to forest structure in a 
timber operation, this has a large 
impact on overall stand recovery. 
Third, vine cutting conducted two years 
prior to logging resulted in a 25% 
reduction in damage to young trees 
(~ 10 cm dbh) associated with felling 
operations. Since the canopies of 
rainforest trees are often linked 
together by vines, the felling of a single 
tree often pulls neighboring trees down 
with it and results in severe damage to 
young trees that may otherwise have 
been available for future harvests. The 
researchers also noted that trained 
loggers were able to achíeve a 
three-fold reduction in waste 
associated with felling and bucking in 
planned logging operations. They did 
this by making cuts closer to the ground 
and reducing splitting by employing 
correct felling procedures. Finally, 
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machine operating time was reduced 
by about 20% in the planned operation 
compared to traditional operations. 
This is possible because all sk.id trails 
are pre-flagged allowing machine 
operators to move quickly to the felled 
trees. 

Of course, in so far as managed 
logging entails forest inventories, vine 
cutting, and careful planning, it has an 
added cost (about $50/ha), but the 
savings resulting from increased 
efficiency in the logging operation 
allowed for more than half of this 
pre-harvest investment to be recouped. 
Revenues, overall, are robust enough 
so that profit margins would still be 
substantial (>20%) if management 
were practiced. Furthermore, there is 
at least the possibility that non-timber 
forest products, such as forest fibers, 
f ruits, and resins, might be rnanaged 
and marketed together with timber, 
thereby improving retums even more. 

Perhaps the most significant 
findings concerning forest manage 
ment come from the work of Paulo 
Barreto. He has shown that the low 
impact logging approaches described 
here and the application of 
silvicultural treatments (e.g., forest 
thinning to reduce competition for 
trees targeted for future cuts) should 
result in a halving of cutting cycles 
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from 70-100 years ( without 
management ) to 30-40 years (with 
management), This means that forest 
management should result in a 
doubling of production. Hence, 
individual mills would require half as 
much forest as at present to supply 
theirwood needs, Finally, research by 
Jeff Gerwing reveals that an increase 
in sawmill efficiency would have a 
direct impact on the amount of forest 
land required to maintain current 
production. For example, his research 
reveals that only 35% of each log is 
transformed into sawn products. 
Meanwhile, processing efficiency 
could be improved to 55% through 
simple improvements in machinery 
maintenance and by training the labor 
force. If this were done and coupled 
with forest management programs, 
mills operating under this intensifica 
tion model would require only about 
one-third of the forest land that they 
now require. 

A key question, then, is not 
whether land use in Amazonia can be 
intensified but rather under what 
conditions might intensification take 
place, According to Anthropologist 
Ester Boserup, intensification occurs 
as population increases. When this 
occurs, land becomes scarce. ln the 
case of the Brazilian Amazon, one sees 
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intensification where population 
densities are relatively high, land is in 
short supply, and infrastructure, 
markets and credit are available. These 
conditions already exist in older se 
ttlement areas such as Zona Braganti na 
to the east of Belém (Map ). 

But in areas of low population 
density out at the Amazon frontier 
(See Fig. 1, blowup) where only dirt 
paths penetrate the forest and markets 
are distant and capital is scarce, it still 
makes most sense, from the 
perspective of the individual, to 
practice slash-and-bum agriculture and 
extensive-style ranching. The very 
abundance of land mitigates against 
intensification. ln the absence of 
govemment guidance and regulation, 
it appears inevitable that the process of 
frontier expansion will continue until 
much of Amazonia is deforested. 
Private initiatives aimed at intensifica 
tion will only come after the forest is 
gone and once land becomes scarce, 
Therefore, although demonstrations of 
intensive approaches to farming, 
ranching, and logging are instructive, 
they are not enough; government 
action is needed. The government will 
have to assume the responsibility to act 
as guardian of natural resources. Again, 
though, it seems naive to expect that 
this would occur. Governments in 
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frontier areas are notoriously corrupt 
and ineff ectual the world over. 
However, recent developments in Pará 
state off er the hope that the 
maintenance of forest cover and 
economic development need not be 
mutually exclusive. Let's quickly 
review the situation there. 

Pará had already lost about 13 % 
of its forest cover, but Pará's forest 
estate is still immense (almost one 
million square k.ilometers). While 
timber is abundant in Pará, and in 
Amazonia as a whole, stocks of 
tropical hardwoods in Asia and Africa 
are in decline. It is increasingly 
acknowledged that the natural 
vocation of the Brazilian Amazon is 
forest management for both timber and 
non-timber forest products; and a 
consensos is building that the 
cornerstone of Pará' s govemment' s 
program should be the maintenance of 
forest cover and the promotion of 
forest-based economies. 

lt comes as a surprise to many 
that natural vegetation cover could be 
maintained at 80% in Pará and 
throughout the Brazilian Amazon if an 
effective land monitoring and contrai 
system were in place. ln the case of 
Pará, some 57% of the state is largely 
in a natural state. This includes both 
lndian lands (23%) and public lands 
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(34% ). The remaining 43% of the state 
is composed of private holdings. 
According to Brazilian law, 50% of 
each private land holding in Amazonia 
has to be maintained in natural cover. 
Hence, if we add half of the private 
lands (21.5%) to the public lands and 
lndian lands 57%, approximately 80% 
of the total area of state could be, 
theoretically, maintained in a natural 
state. 

ln the absence of govemment 
monitoring, however, the 50% Law is 
often ignored. ln this process, a few 
high-value timbers will be removed 
and the forest will be transformed 
into extensive-style ranches. The 
challenge is create forest-based 
economies and nature reserves in the 
unaltered areas of Amazonia while 
promoting the intensification of 
agriculture and ranching on lands that 
have already been deforested. There is 
ample reason to believe that the private 
sector will adopt intensive approaches 
to agriculture and ranching once land 
becomes scarce. The govemment, then, 
could play a key role in promoting 
intensification by making Iand 
"artificially" scarce. To this end, there 
is a need for a system to enf orce the 
50% law on private lands and to halt 
the invasion of public and Indian lands. 

Recent advances in remote 
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sensing and information processing 
technology provide the necessary tools 
for Pará and other state govemments to 
fulfill their land stewardship respon 
sibilities. The combined use of remote · 
sensing, Global Positioning Systems 
(GPS), and Geographic lnf ormation 
Systems (GIS), provides a solution to 
the daunting challenge of land 
monitoring and titling in Amazónia. 
Satellite images (LANDSAT), when 
properly classified, provide accurate 
information on land use and are 
available at affordable prices. The use 
of a hand-held GPS, coupled with a 
base station, allows the determination 
of ground coordinates to within 5 
meters through satellite communica 
tion. This eliminares theneedforcostly 
and mistake-prone land surveys. 
Finally, the use of GIS to combine 
land-use data from satellite images with 
spatial data on property boundaries 
from GPS surveys could allow for 
efficient, accurate, and economical 
monitoring of the Amazonian 
landscape. ln addition to the detectíon 
of illegal deforestation, such a 
land-use/property-boundary monitor 
ing system could serve as a valuable 
tool for federal and state tax collection 
agencies and for bank:s evaluating loan 
requests. 

A particularly attractive 
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feature of this l.ANDSAT/GPS/GIS 
approach is that it depersonalizes the 
monitoring and regulation process. 
Instead of having many actors or 
middlemen (e.g., police, forest service 
guards, state environmental inspectors) 
acting on the ground as intennediaries 
between land users and the judicial 
process, the new system off ers the 
possibility for · objective . and 
corruption-free monitoring. ln this 
new model, infractions are identified 
on a computer screen by government 
agents or in their absence by civil 
society ( e.g., non-govemmental 
organizations are already equipped to 
do this ) and the evidence is presented 
directly to a public prosecutor in the 
form of a civil action. The system 
should work in large part because 
neither the monitoring agent, nor the 
public prosecutor, nor the judge need 
necessarily have any social tie or 
physical contact with the person 
committing the infraction. 

· Eff ective monitoring to 
enforce forest protection legislation 
is essential and together with policy 
me asures could assure that natural 
cover be maintained in 80% of Pará 
and the Brazilian Amazonas a whole. 
But w hat would be the destiny of these 
largely forested lands? Surely 
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pre-existing parks and Biological 
Reserves should be preserved along 
with the establishment of new nature 
reserves in regions of high species 
endem:ism ( e.g., headwater ecosystems 
of major Amazon tributaries ), but large 
expanses of natural forest might also 
be managed and thereby improve the 
well-being ofregion's residents. Here, 
too, the govemment has a potential 
role to play. At present, the 
government assumes a passive posture 
at the frontier and beyond. Hence, the 
public lands beyond the reach of the 
Amazonia's contemporary road 
network are simply there for the 
taking. 

· These lands are not empty. 
People, both lndians and non-Indians, 
live along the rivers and small streams 
of Pará's interior and in the forest. 
These people generally have a 
sophisticated knowledge of forest 
processes but when loggers, ranchers, 
and elites eventually arrive and eye 
their homelands, they are easily 
intimidated and bought off. Rather 
than allow these ranchers, loggers, and 
powerful elites to bully their way 
through the Amazon landscape, the 
govemment might assume a more · 
pro-active role. One approach that is 
increasingly advocated, both within 
and outside of govemment, is the 
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transformation of public lands into 
"working" forests managed by local 
people. The people living in these 
remote forest settings understand the 
rhythrns of the forest and have a wood' s 
lore that predisposes thern to be good 
forest managers. But to be successful, 
these rural forest populations first need 
to receive guaranteed access to sizable 
forest tracts. State govemments have 
the authority to establish state forests, 
concessions, and extractive reserves. 
It is not enough just to create "working 
forests", though. Forest communities 
need assistance with the technical 
aspects of the management of timber 
and non-timber forest products and 
marketing ( establishing contact with 
buyers, gaining access to information 
on prices, and so forth). Finally, the 
government needs to assure that these 
forests are carefully managed. The 
legislation · stipulating forest 
management already exists; it simply 
needs to be enforced. 

Unfortunately, the govemment 
has not been prepared to assume these 
various responsibilities. But starting 
in the 1980s environmentally-focused 
non-governmental organizations 
(NGOs) began to be created in the 
Brazilian Amazon. Now . there are 
dozens of NGOs and many are 
assuming responsibilities that the 
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govemment has failed to fulfill. For 
examples, some NGOs are 
demarcating Indian lands and 
extractive reserves; some are 
identifying environmental crimes and 
prosecuting off enders; others are 
providing technical inf ormation and 
extension services to forest 
communities; still others are 
developing field protocols for judging 
whether proper forest managernent 
practices are being followed during 
logging operations. ln general, NGOs 
are showing that problems can be 
addressed. lt takes hard work, 
commitment, and vision more than 
money and infrastructure. Summing 
up, the creation of a network of com 
muni ty-managed "working forests" 
might stabilize the Amazon frontier 
more effectively than any other 
measure. Rather than being at the 
vanguard of deforestation, these work 
i ng forests could become buff ers 
against the further advance of defores 
tati on and provide badly needed 
models for forest-based economies. 
NGOs have demonstrated their 
capacity to help in the creation and 
demarcation of working forests, to 
provide technical assistance to 
communities in these reserves, and to 
conduct fiel d inspections to verify that 
forestry legislation is being obeyed. 
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W e can now see, in broad 
outline, the pieces that might 
contribute to a resolution of the 
development vs. conservation dilemma 
in the Brazilian Amazon. The 
cornerstone concept is the recognition 
that forestry and forest-based 
economies are the natural vocation of 
the state and the region. From this, we 
see that approximately 80% of the 
region could be maintained in a 
forested state if the government 
decided to act to stop migration into 
Indian and public lands and illegal 
deforestation on private lands. But the 
government agencies must act to 
fulfill their responsibilities. There are 
modem tools that can help, One piece 
of the solution is the use of LANDSAT/ 
GPS/GIS to monitor deforestation and 
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enforce laws designed to maintain 
forest cover. The establishment of a 
network of"working forests" in public 
lands is a second fundamental piece of 
the solution because it assures that 
these lands witl not be carelessly settled 
and deforested. A third piece of the 
solution is the recognition that the 
people living in the forest are uniquely 
equipped to manage the forest for both 
the production of timber and 
non-timber products. If given control 
of regional forests, these populations 
can develop sustainab)e forest-based 
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economies, but they will need help 
Irom both NGOs and lhe govemmenl. 
Finally, it should clear by now lhat this 
process of valuing forest cover, either 
through outright preservation or lhe 
creation of working forests, makes land 

..•.. ,.,. resources scarce which is a necessary 

prerequisite to the intensification of 
agriculture and ranching on lands that 
have already been deforested. The end 
result could be a win-win situation: 
natural vegetation cover is maintained 
over much of the region, biological 
diversity is preserved, and the quality ,,. 

of life of regional inhabitants improves 
(Note: perhaps add a summary figure 
to illustrate this paragraph?). Of course, 
this does not happen instantaneously 
but these pieces, or ones similar to 
them, when properly configured should 
gradually produce desirable results. 

There is · one last criticai 
ingredient to the successful resolution ' 
of the Amazon conservation I 
development puzzle-an active and 
inf ormed citizenry. I have implied that 
many of the problems associated with 
the occupation of the Brazilian 
Amazon stem from ineffective 
government. But people are an 
integral component of government 
processes. lndeed, it is societal 
demands that prompt govemment to 
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adopt policies and to later implernent 
these policies. Brazil 's governmental 
model is highly centralized. ln 
Amazonia, in particular, palemalism, 
familism, and clientalism are still 
cornmon, Relationships are often 
vertical and characterized by 
dependence and exploitation. Hence, 
social relations are frequently rife with 
mistrust. People behave opportunisti 
cally to optimize short-term personal 
benefits. Laws are not respected: and 
corruption is regarded as normal. 

This situation is far from the 
ideal of a civic community as described 
by Robert Putnam, Harvard 
Sociologist, where the citizen is ative 
to the needs of others and the self is 
defined in the context of broader social 
needs. Indeed, in a healthy civil 
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society, citizens participate actively in 
public affairs; relationships are 
horizontal, tnist prevails and 
govemment, in tum, is responsive and 
effective. 

Although governance in the 
BrazilianAmazonis farfrom this ideal, 

significant changes have occurred in 
civil society in this region in the last 
two decades. Through the efforts of 
the church, rural labor unions, and 
non-governmental organizations, 
information has been slowly reaching 
rural inhabitants. The information 
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comes in the form of sermons, 
pamphlets, theater, and videos and runs 
the gamut from farming techniques 
through commodity prices and 
marketing options to constitutional 
rights. As people have become 
empowered with information, they 
have slowly begun to organize; tbere 
has been an explosion of grassroots 
organizations in eastern Amazonia. 
The organizations are of all 
irnaginable ilks: cooperatives, work · 
partnerships, women 's groups, regional 
workers associations, music groups, 
youth ecology clube, and so forth. 
When these grassroots organizations 
first emerged in the Brazilian Amazon, 
they frequently had strong ideological 
trappings and tended to ward the 
theoretical and utopian. Of late, they 
are decidedly less doctrinaire ànd more 
pragmatic, more tolerant, more 
solution oriented. 

Remarkable things happen 
when people abandon traditional 
patemalistic relationships, charac 
terized by isolation and dependence 
and begin to form networks based on 
horizontal ties. ln these more "civil" 
communities there is more solidarity 
and trust. People are more willing to 
engage in collective endeavors. 
Citizens respect rules and are 
interested in laws. Now, when 
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Amazonian communities perceive that 
their rights are being violated, they are 
more likely to seek public prosecutors 
and file citizens suits rather than cower. 
ln sum, the Brazilian Amazon has 
become a laboratory for grassroots 
organization and democracy. And the 
increasing degree of civic involvement 
that is becoming apparent in the region 
will be fundamental to the 
developrnent of enduring solutions. 

Our understanding and 
perceptions of Amazonian forests have 
changed dramatically over the past 
century. During the first half of the 
century Amazónia was viewed as the 
"jungle" -luxuriant and exotic. Then, 
we were alerted to a seeming paradox: 
these productive forests grew on old, 
highly weathered soils. Warnings went 
out that Amazon forests were fragile: 
cut them down and they might not 
regrow! The seventies and eighties 
were marked by a growing 
appreciation for the inhabitants of these 
forests, both human and non-human. 
Efforts were directed to cataloguing 
lhe biodiversity and studying the 
interactions among species. More 
recently there have been efforts to 
understand the eff ects that 
industrialized human land uses are 
having on Arnazonianecosystems. The 
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once simple image of Amazonia as 
"jungle" has turoed to a kaleidoscope · 
of images, some of the biota, others of 
the human actors: slash and bum 
cultivators, ranchers, loggers, gold · 
miners, and Amerindians. 

As perceptions sharpen, the 
value of the Amazon ecosysteni is 
becoming more fully appreciated, as 
are the consequences of converting 
this forest to other uses. We have seen 
that, even though the region's forest 
can spring back after many assaults, 
continued deforestation, fire, and 
forest fragmentation might eventually 
lead to the formation of a stable oldfield/ 
shrub savanna where rainforests now 
occur. This need not occur. With 
decisive govemment action, 80% or 
more of the Brazilian Amazon could · 
be maintained in forest cover. By · 
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creating forest reserves and working 
forests throughout much of Amazonia, 
land available for clearing would 
quickly become scarce and this should 
contribute postively to the intensifica 
tion of agriculture and ranching. 

This · is admittedly an 
optimistic forecast. Government 
lethargy, corruption, and greed create ' 
a momentum of their own and could 
well lead to the deforestation and 
biotic impoverishment of much of 
Amazonia and, by extension, the planet. 
lndeed to counteract present trends and 
move toward lasting solutions to the 
knotty conservation and development 
problems that now face the Amazon 
region will require vision, a strong 
govemment presence, the continued · 
growth of civic responsibility, agile 
NGOs, and empowered forest peoples. 
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