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The GaspInG  
ForesT

Crucible of Earth’s ecological future, the Amazon generates  
20 percent of the planet’s oxygen, contains 15 to 20 percent of its life-forms,  

and covers 2,722,000 square miles in nine countries. But global warming and 
deforestation, which clears 7,500 square miles of rain forest a year,  

are dehydrating the basin and threatening all the life within it. Amid a vast, 
stunningly diverse menagerie—glowing blue fungi, rapacious pink  

dolphins, a rare harpy eagle—ALEX SHOUMATOFF encounters brutal  
warnings that Amazonia is in meltdown

VANISHING ACT

Hilario Huanca Boubo, in his 
ceremonial ukuku dress, below  
the receding Qoyllur Rit’i glacier, 
Peru. Opposite, a man-made fire 
in the Peruvian rain forest.
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Epithet after epithet was found too weak to convey to  
those who have not visited the intertropical regions, the sensation  
of delight which the mind experiences� The land is one great,  

wild, untidy luxuriant hothouse, made by Nature for herself.
—Charles Darwin, The Voyage of the Beagle.

y 11-year-old son and I are in 
southeastern Peru, zipping up the Rio de las Piedras in a 50-foot 
skiff. The Las Piedras is a tributary to the Madre de Dios, which 
turns into the Madeira River and ultimately pours into the mighty 
Amazon, 1,000 miles northeast of here, in Brazil. I am excited to be 
introducing Zach to the incomparable Amazon rain forest, but he is 
not seeing it at its best: it is 2005, and the world’s most stupendously 
diverse assemblage of life is in the throes of the worst drought in 
its recorded history. In Brazil, 300,000 caboclos—the mestizo riv-
er people who live mostly on what they farm, fish, and hunt—are 
stranded up rivers and floodplains that have gone dry. Brazilian 
Army helicopters are air-dropping sacks of rice and beans, medi-
cine, and clean drinking water to their isolated homesteads, where 
malaria is rampant and children are dying of diarrhea.

The plane from Lima to Puerto Maldonado, where we boarded 
the skiff, took us over the Andes, whose glaciers looked from the 
window like little pools of melted ice cream. Thanks to global 
warming, Peru’s glaciers have lost almost a quarter of their ice 
since 1970. A study by Peru’s National Council for the Environ-
ment predicts that most of them could be gone in 20 years.

The water level is way down on the Las Piedras. Narciso, the taci-
turn Machiguenga Indian at the bow, is constantly having to pole us 
off submerged sandbars and tree trunks. We pass among millions of 
butterflies swarming on the exposed banks and riverbed, a spectac-
ular migration triggered by the historic drought. Most of them are 
white-, orange-, and lime-winged sulphurs, but there are also tens of 
thousands of the small brown nymphalids known as ruddy dagger-
wings. Large swarms are not uncommon at the end of the dry sea-
son, but nothing like this. There is a belief among the caboclos that 
the butterflies come to the riverbank to ask the water to rise again. 
They’re not the only ones who’d like to see some rain around here.

At the end of the day, we go for a walk in the rain forest, which 
is bone-dry. The leaves crackle underfoot. Without the usual pun-
gent mat of wet leaves, the forest is a tinderbox. Instead of the 
riotous birdsong that usually erupts at dusk, there is scarcely a 
sound to be heard.

Back home in Montreal, I put in a call to Thomas Lovejoy. A 
visionary tropical ecologist who has devoted his life to studying 
and advocating for the Amazon rain forest, Lovejoy is credited 
with coining the term “biodiversity” and is now the president of 
the Heinz Center for Science, Economics, and the Environment, 
in Washington, D.C.

Is this drought part of a normal cycle, I ask him, or are we 
looking at a trend?

“What’s important about this drought is that it has nothing to 
do with El Niño,” Lovejoy says, referring to the periodic warming 
event in the tropical Pacific Ocean that wreaks havoc with global 
weather and was implicated in the last great Amazon drought, in 
1997 and ’98. This time the culprit is believed to be a similar phe-
nomenon in the tropical North Atlantic, which is suppressing the 
trade winds that bring moisture to the Amazon. This pool of warm 
water that has formed north of the equator is also thought to be 
playing a role in the year’s devastating hurricane season. While the 
Amazon is drying up, New Orleans is being drowned by Katrina. 
Scientists think both El Niño and the Atlantic warming event are 
being beefed up by global warming.

It doesn’t help that the rain forest continues to be cut at the 
rate of 7,500 square miles a year, or six soccer fields a minute. 
Half of the moisture above the forest is released by its trees, so 
when an area covered by rain forest is cleared, it loses half its rain. 
Once the trees are felled, most of the remaining biomass is burned 
off in a carbon-spewing conflagration. As a result, the Amazon is 
morphing from a carbon sink into a carbon emitter and is con-
tributing significantly to the greenhouse effect that is doing it in. 
A few days ago, Lovejoy tells me, the satellites picked up 76,000 
separate fires in the Brazilian Amazon alone.

At this point, 17 to 18 percent of the Amazon rain forest is 
gone, and more has been ravaged by “selective logging”—in which 
only the commercial species are harvested. Some scientists pre-
dict that, when 40 percent of it is cut, the rain forest will reach its 
tipping point and start to die back spontaneously. Lovejoy puts 
that figure at less than 30 percent, but says it’s a waste of time to 
debate the specifics: “The point is, it would be idiotic to wait till 
we reach the tipping point to see if it’s real.”

The computer model at the Hadley Centre, in England, which 
assesses the effects of El Niño on the Amazon, has the Amazon 
starting to turn into a savanna by 2050 and completing the trans-
formation by 2080. The implications of this are catastrophic. The 
Amazon accounts for 30 percent of the world’s tropical rain for-
est, generates 20 percent of Earth’s oxygen, and is home to 15 to 
20 percent of its life-forms. Only 2,000 of the 3,000 species of 
fish thought to swim in the Amazon’s waters have been classified. 
(The entire Atlantic Ocean has just 1,400.) A single hectare (2.47 
acres) in the Ecuadoran Amazon can have 750 tree species, and 
a single tree in Peru can contain more species of ant than can be 
found on the British Isles. Millions of plant and animal species 
will be wiped out before they have even been identified.

Alarmed to learn that the entire Amazon could be gone in 
my son’s lifetime, I make arrangements to return in search of 
answers. What’s driving this impending mega-collapse? Is there 
anything we can do to stop it? If we can’t, or don’t, what are we 
in danger of losing?

Back to the Basin

a lmost a year later—on September 9, 2006—I em-
bark on a four-week fact-finding mission that will 
take me from the Amazon’s headwaters, high in 
the Andes, to its mouth, on the Atlantic coast of 
Brazil, 4,000 or so miles to the east. Along the way 
I will talk to dozens of climatologists, hydrologists, 

tropical biologists, and native people.
The Amazon River basin—which is covered not only with terra 

firma rain forest but also with swamp forest, seasonally flooded 
forest, dry white-sand forest, and large patches of savanna—covers 
2,722,000 square miles in nine countries. It’s such a mammoth 
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GloBAl VIllAGe 

Raiani Roxa, a five-year-old 
Mura Indian, lives with her 

family in a houseboat on lago 
do Castanho, in Brazil. 

Warming-related droughts 
threaten their way of life.
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one computer  
model has the amazon  

completing the     
transformation to a  

 savanna by 2080.
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system that there isn’t even agreement on the number of tribu-
taries—estimates range from a few hundred to tens of thou-
sands—but 14 of them are more than 1,000 miles long. When 
in flood, the largest of these can carry more water than the 
Mississippi. Ninety-eight percent of the spring melt of snow 
and ice in the Andes runs off into the Amazon basin.

Almost all of the Amazon’s water from the Andes comes not 
from the glaciers, however, but from the 20 feet of rain that an-
nually deluges the eastern flank of the cordillera. In the coastal 
capital of Lima, west of the Andes, there is grave concern about 
the glaciers. Mario Aguirre, the director of water resources for 
the National Institute of Natural Resources (inrena), tells me 
that two of Peru’s 20 glacial systems are already gone, and the 
others are going fast. Together they still hold 55 million cubic 
meters of frozen water. Their disappearance will be calamitous 
for the 70 percent of Peruvians who live on the coast and depend 
on the other, westward 2 percent of the glacial runoff for their al-
ready severely stressed water supply and their hydroelectricity.

endangered Deities

 o n september 13, I fly from Lima to Cusco, the 
ancient Inca capital high in the Andes, in the 
company of Cesar Portocarrero, a soft-spoken 
59-year-old who is one of Peru’s few Ph.D. glaci-
ologists. Portocarrero has spent 27 years study-
ing Quelccaya, the largest tropical ice cap on 

the planet. It has lost 20 percent of its area in the last 30 years 
but is so large that Lonnie Thompson, the Ohio State glaciolo-
gist Portocarrero works with, estimates it will take 70 years to 
melt completely. The others will be gone much sooner. “The 
real take-home message about Quelccaya,” Thompson tells me 
from his office in Columbus, “is that in the first 15 years it re-
treated 6 meters a year, and in the last 15, 60 meters—a tenfold 
increase, which I attribute to global warming.”

The glaciers in Peru, Thompson explains, are “like water 
towers that release their water in the dry season to modulate the 
reduced water flow. It’s like we’re cashing in on a bank account 
that has been building for thousands of years.” He predicts that, 
with the accelerating melting, the rivers that drain the glaciers 
will continue to run strong for another 30 to 50 years, but then 
the water in them will start to peter out dramatically.

A French Alouette helicopter takes Portocarrero, the photog-
rapher Jonas Karlsson, and me to the Quelccaya ice cap. As we 
ascend the valley of the Rio Vilcanota, which gets 70 percent 
of its water from the ice cap, the glaciologist points out the pre-
Inca terracing on its steep banks. Quelccaya itself is so high—
18,600 feet at the top of its dome—and the air is so thin that we 
can’t land. The ice cap is 10 miles long by 3 wide and 590 feet 
thick and is melting at every corner. Its convex cap is caving in 
and is fractured with crevasses. A herd of white alpacas is graz-
ing on the velvet-gold grassland exposed by the retreating ice. 
Last year, Thompson carbon-dated some of the moss they were 
munching and discovered that it was 5,500 years old.

The next day the helicopter drops us off at a village called 
Mamajuani, and from there we ride mules up to the base of an-
other glacier, Qoyllur Rit’i, which rises to 15,250 feet. There we 
encounter a special caste of Quechua Indians known as ukukus. 
Dressed in bear costumes and speaking in falsetto, the ukukus 
have been dancing at midnight on the glacier since Inca times in 
homage to Lord Qoyllur Rit’i, one of the mountain gods, or apus. 
(Qoyllur Rit’i means “star of ice” in the Quechua language.) The 
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Machiguenga tribespeople  
in traditional robes, below  
the Pongo de Mainique,  
in Peru. A burst gas  
pipeline wiped out most  
of their fish in 2004.

“Last year was terribLe. 
onLy three famiLies  

stayed. a heLicopter brought   
food and water.”
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BRACING foR THe UlTIMATe DRy SPell

(1) Caboclo fisherman expedito Soares de Castro, 56, and his pet woolly 
monkey, Dançinha, on the Araçatuba River. (2) A view of the Andes between 
Machu Picchu and Cusco, Peru, with wheat fields in the foreground.  
(3) A caboclo family, the Marinixes, standing before their houseboat, on lago 
Grande de Manaquiri. (4) ferreria de Castro, 12, on the barely passable  
creek to Novo Canaã. (5) Mura Indian onábio fonseca de Santos, 61, in the 
village of fortaleza, roasting farinha. (6) Quelccaya, the largest tropical  
ice cap on earth, and one of the lakes it is deliquescing into.
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milky streams from the glaciers are thought to be the semen of 
the apus, which they send down to fertilize Mother Earth.

The Spanish missionaries, who hadn’t been making much 
headway with the local Quechua, appropriated the pagan de-
ity with a miracle that took place on May 26, 1780, when a girl 
named Marianito Mayta Huanta found the image of Christ 
mysteriously chiseled in the rock below the glacier. A sanctuary 
was built around the carving, and every June, 40,000 devoutly 
Catholic Quechua pilgrims go up to get the blessing of El Señor 
de Qoyllur Rit’i. Melt from the glacier is believed to have curative 
powers, and the ukukus used to cut a piece of ice from it for each 
family of pilgrims to take home. Today, the glacier has receded 
so far that it takes an hour to get there from the sanctuary, so the 
practice has stopped. Most Quechua believe that when the ice in 
the mountains disappears the world will end.

Before we go, the ukukus perform their ceremony, high-stepping 
in place to the accompaniment of two flutes, a bass drum, and 
an accordion. In another generation, the glaciers will be gone 
and so undoubtedly will be the ukukus and Lord Qoyllur Rit’i.

The Importance of fungi

 o n September 15, a Friday, we fly northwest from 
Cusco, over a dark-brown-and-tan checkerboard 
of planted fields and down the gorge of the Vil-
canota. A series of magnificent nevadas, or snow 
peaks, looms to the right, and the Vilcanota, 
running frothy green far below, becomes the 

Urubamba. The river descends quickly through walls of rock 
with slivers of orchid-encrusted cloud forest. Out on a spur in 
a side canyon to the right we spot the spectacular ruined cita-
del of Machu Picchu, the sacred Inca city which lasted from 
1470 until just 1532, when half its population was wiped out 
by smallpox introduced by the conquistadores. A big cistern in 
the spire at the end of the spur collected rainwater that kept 
its 1,200 people—mainly women, children, and priests, not to 
mention the emperor—going until the next wet season.

As the valley widens, the jungle on its hilly floor becomes 
thicker, but large patches have been cut by subsistence farmers, 
and smoke is rising from the new ones. The river basin becomes 
progressively desiccated as the chácaras, or farmsteads, multiply. 
All the streams and creeks that empty into the Urubamba are dry 
except for one, which spills down in a series of thin cascades.

At last the walls steepen again. The Urubamba narrows and, 
picking up speed, races down a deep flume for several miles, 
until it smacks against a thin perpendicular ridge—the last rock 
in the Andes. The collision creates a ferocious whirlpool called 
the Pongo de Mainique. When the river is in flood, rafts can 
get stuck in the Pongo for days before being sucked down into 
its hollow vortex. The 800 Machiguenga Indians who live at 
the mouth of the Timpia River, below the Pongo, believe that 
the whirlpool is the portal to the afterlife. After you die, your 
spirit goes for a spin and, depending on the kind of life you 
led, is sent through either of two doors—one leading to heaven, 
the other to hell. But the Urubamba is down now, and a long, 
slender river skiff is nosing serenely through the Pongo.

From here the Urubamba spurts out through a slit in the 
ridge onto the floor of the Amazon Valley and begins to mean-
der through an ocean of trees—the rain forest, which spreads 
east for 3,500 miles, all the way to the Atlantic, but is lost in 
haze within maybe a hundred.

These Machiguenga are river people, expert at shooting fish 
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with a bow and arrow. But there are no fish now. The locals tell me 
that the fishing in the Urubamba has still not recovered from the 
bursting of a nearby natural-gas pipeline in 2004. Ricardo Risco, 
a 47-year-old engineer who grew up in Timpia and is opening an 
eco-lodge, says there were bad droughts in 1997, 2000, and 2002 
but not last year, when neighboring drainages such as the Madre 
de Dios were in crisis. This shows how much local variability there 
is in the Amazon system. (It also coincides with the view among 
some scientists that the 2005 drought was the culmination of a dry 
spell that had been going on, on and off, for a decade.)

What causes the droughts?, I ask Risco, and he replies, “Gente 
de razón say it’s because there are more chácaras and the trees are 
being cut.” Gente de razón, or “people of reason,” is an old mis-
sionary term for the Indians who have been civilized and brought 
into the bosom of the church. To find out the traditional explana-
tion, I ask a village elder named Napoleon, who is 51 years old. 
He explains, “The sun, Poriatsire, is the son of Kashire, the moon, 
and the father governs how much rain or sunlight there will be.”

Our next stop is Manaus, Brazil, a city of 1.8 million that is 
a mixture of modern high-rises, slums of shacks on pilings, and 
old colonial neighborhoods. It sits at the mouth of the Rio Negro, 
a few miles upstream from its junction with the Amazon’s main 
stem, and is the capital of the vast state of Amazonas. At the Hotel 
Tropical, I meet with Dr. Bruce Nelson of the Instituto Nacional 
de Pesquisas da Amazônia (inpa). He and his wife, Sherri, have 

lived here since 1980. She is the American consul for the busy, 
tax-free port. Bruce has devoted himself to quantifying the dam-
age being done to the rain forest by the slash-and-burn agriculture 
practiced by both the Indians and the caboclos, and by natural 
events such as lightning fires.

Over a drink at the bar, Nelson tells me about an experiment 
that was conducted downriver, in Santarém, as part of an inter-
national research project called the Large-Scale Biosphere Atmo-
sphere Experiment in Amazonia (L.B.A.). Its scientists covered 
a hectare of terra firma rain forest with a plastic sheet six feet 
above the ground, in the understory, for six years to simulate six 
years of drought. Because big trees have very deep roots, some of 
them hair-thin, that can go down as far as 60 feet, the scientists 
expected them to adapt better than younger trees. In fact, the op-
posite happened: trees under four inches thick were not affected, 
but many of the bigger ones died. Most of the rain forest in the 
central Amazon is mature, with trees averaging 240 years old, so 
the experiment shows that the forest is a lot more vulnerable to 
drought than was previously thought.

Flavio Luizâo, a regional coordinator for the L.B.A., tells me 
that the leaves beneath the plastic sheet in Santarém became thick-
er and smaller, and the trees threw off more of them, to conserve 
moisture. “Apparently, droughts like last year’s will become more 
frequent, and that is very frightening, because this beautiful system 
will be losing its capacity to buffer these kinds of extreme events,” 

he says. “There used to be time for the rain forest to recover, but 
now the sêcas [droughts] are coming hard and fast.” After suffering 
through just four droughts between 1900 and 1990, the rain forest 
has been hit with another four in the past 10 years.

One of the most delicate, and least obvious, survival mecha-
nisms the forest has developed is its reliance on fungi. There are 
countless molds, mushrooms, and other types; Luizâo estimates 
that only 10 percent of them have been classified. Fungi are es-
pecially important where the soil is shallow, because their fine 
filaments run under the mat of fallen leaves and return water and 
nutrients to the trees. But they are particularly vulnerable to dehy-
dration. For now, they continue their frantic recycling efforts. Some 
are bioluminescent, Luizâo tells me. They glow blue at night.

Accidentally on Porpoise

 o n September 19, Jonas and I charter a two-story 
riverboat called the Paulo Roberto for a four-day 
cruise into the labyrinth of lakes and lagoons in 
the várzea, or floodplain, upriver of Manaus. This 
is the area where so many caboclos found them-
selves stranded by last year’s drought. The owner 

of the Paulo Roberto, Botacilo Rodriguez Pessoa, is at the wheel. 
His wife, Francisca, has come along to cook, and the youngest of 
their eight children, Paulo, is the crew. They are kind, gener-
ous, and deeply contented, like all the caboclos I have met.

Covering 6 percent of Amazonia, or 115,000 square miles, the 
várzea is one of the world’s most remarkable and fecund eco-systems, 
adapted to enormous seasonal fluctuations in water levels. Each 
fall (spring in the Northern Hemisphere), runoff from the Andes 
combines with torrential local rainfall to produce a water-level rise 
at Manaus of 30 to 35 feet that inundates areas up to 60 miles 
from the Amazon’s main stem. As you go farther downriver, the 
fluctuation gets less extreme.

There are all kinds of fantastic adaptations to this peculiar 
state of affairs. As the water rises, a semi-aquatic grass, Echino-
chloa polystachia, puts out submerged stems that grow to 65 feet in 
length by June, when the flooding peaks. When the water recedes, 
the stems are left hanging in the trees. As the sheets of grass dry 
and rot in the branches, they fertilize the trees.

Botacilo heads down the Negro, then makes a cut that puts us 
on the Solimões, as the Amazon’s main stem is called here. Un-
fortunately, this means we’ll miss the famous encontro das águas, 
where the dark, tannin-steeped water of the Negro pours into the 
café au lait Amazon. The Solimões is a mile wide at this point 
and is full of silt from the Andes. Millions of tons of sediment are 
deposited in the várzea when the river floods each fall.

We pass a lone yellow sulphur butterfly drifting over the water 
and the bobbing head of a brave iguana swimming across the river. 
Suddenly the boat is surrounded by a school of arching pink dol-
phins, known as bôtos. Are the women still scared of the bôto?, I ask 

Botacilo. He laughs and says, “Yes, but some of the young women 
on the Rio Negro swim with them and teach them tricks for the 
tourists.” Some caboclos believe the bôtos have intercourse with 
women after luring them into the water or even coming ashore into 
their houses. It’s a useful mechanism for explaining embarrassing 
pregnancies and venereal diseases. Children wear porpoise teeth 
around their necks to protect themselves from diarrhea, and the 
grated left eye functions as a fully organic Viagra equivalent.

We spend several hours crawling up the Paraná de Manaquiri, 
a straight channel that leads to the municipality of Manaquiri. 
The paraná was completely dry last year. Botacilo says the stench 
of dead fish on its cracked-mud bottom was nauseating.

There is little original forest along the banks. It has been 
cleared for the weekend cattle ranches of Manaus’s elite. But in 
the distance here and there we can see lines of forest, with the leaf-
less round crown of a 150-foot silk-cotton tree poking up from the 
canopy like an enormous dandelion gone to seed.

As daylight fades, veins of heat lightning pulse inside giant 
mushrooming cumulus clouds, lighting them up orange. A huge 
bird of prey with a white neck and dark bill makes for its roost on 
slowly flapping wings. It can only be a harpy eagle—a rare sight-
ing. We anchor for the night on the paraná.

During the 2005 drought, it was still possible to reach Mana-
quiri by ferry and road, and the media came from far and wide. 
But memories are short in this part of the world. The rains finally 
came in December, the rain forest sprang back to life, and things 
returned to normal. Now everyone is getting ready for the arrival 
of Amazonino Armando Mendes, the opposition candidate for 
governor. Loudspeakers are being tested in the main plaza, where 
a fado band will play. Teenage girls are cruising arm in arm, wait-
ing for the action to begin. The mood is festive. Zezinho, a truck-
driver for the town, tells me, “Amazonia is getting drier and drier, 
and there could still be a drought this year. There is still plenty of 
water, but there are two months of dry season to go.”

Where the Creeks Have No Name

M anaquiri is at the nexus of three other waterways, 
besides the paraná. We hire a small motorboat 
and a 37-year-old guide named Joia Bezerra de 
Araujo, who buys fish from the caboclos and 
knows his way around the maze. There is no 
map in Manaquiri. We want to get to some of 

the remote homesteads where the families’ only contact with the 
outside world is the regatâo, the river merchant who comes up ev-
ery few weeks with soap, needles, shotgun shells, and other goods 
to trade for their fish, game, and farinha, the ground tubers that 
are a staple in the region. Joia says we’ll find such settlements on 
Lago Grande, a few hours away. Back on the Paulo Roberto, the 
motorboat in tow, we chug into the unknown.

After half an hour, we come across a trio of 10-foot black cai-
mans sunning on the bank. The largest and one of the most aggres-
sive of the five caiman species, these cousins of the crocodile were 
once plentiful, but they sometimes attack people and are often killed 
on sight. We also see three models of kingfisher—the Amazon, the 
green, and the pygmy—and a midsize stork known as the maguarí.

Every tourist to this part of the world hears warnings about pi-
ranhas, but they usually attack only if you are bleeding. The fish 
you really have to watch out for is the candirú, a toothpick-shaped 
catfish that wriggles into bodily orifices, throws out retrorse 
spines, and can be removed only through surgery.

The channel empties into Lago Grande, a 10-mile-long lake, and 

we stop at the little caboclo community of Nossa Senhora do Livra-
mento. Three families live here. Raimunda Nonata, who has five 
kids and is only 24, says they stayed during the drought because 
they had a little dug well in the forest. The army dropped food and 
medicine. The lake was reduced to a narrow channel which you 
could paddle a dugout in, but the water was like liquid mud.

Next, Joia takes us to an even more remote village, called Novo 
Canaã, or New Canaan, that’s home to 100 members of the Apurinã 
tribe. The Amazon’s approximately 750,000 indigenous people, in 
400 groups, speaking more than 180 languages, are all that remain 
of the 2,000 groups and 10 million people that were here when the 
first Europeans arrived. In the 20th century alone, according to the 
anthropologist Darcy Ribeiro, 100 groups in Brazil disappeared.

The creek that leads to Novo Canaã is so low that we can get there 
only in a habenta, a canoe with a long-shafted, six-horsepower out-
board propeller that can be raised quickly from the water. The haben-
ta belongs to a 23-year-old Apurinã named Abrão, who has moved 
out of the village, like most of its residents, until the creek rises again. 
Only the chief, a few women, and most of the children are still there.

The creek is choked with water hyacinth and reeds—excellent 
anaconda habitat. Abrão keeps having to get out and pull the ca-
noe, in water up to his chest, like Humphrey Bogart in The Afri-
can Queen. We pass dozens of jaçanas (lily-trotters) and scores of 
snow-white egrets grazing on a floating mat of vegetation. It’s like 
being inside a diorama at the natural-history museum.

After an hour of tough slogging up the creek, we enter a magi-
cal forest. Children come running, shouting and laughing, through 
the trees out to the bank. Gideão Ramos de Lima, a young man 
who serves as both the acting chief and the schoolteacher, arrives 
and escorts us to the village, which is a far cry from the New 
Canaan in Connecticut. It consists of a dozen well-built—in fact, 
quite spiffy—plank shacks on pilings. Lines are strung to them 
from a generator which is also linked to a little church, where 
there is an electric guitar and an amp. These Apurinã all belong 
to the Assembly of God.

De Lima explains that they moved here eight years ago from 
a place farther up the Solimões, near the Colombia border, after 
a big flood wiped out their village and plantations; an uncle in 
Manaus knew about this place. “It’s better here,” de Lima says. 
“The forest and the water are rich. But last year was terrible. Only 
three families stayed. Many of the children were sick with diarrhea 
and colds. Many fish died. A helicopter brought food and water.”

“I wouldn’t have the courage to live in a place like this,” Joia says.
On our way back down the creek, we stop at the mouth, where 

smoke is oozing from a slash-and-burn fire. Charred black trees 
cover some 100 acres.

It starts to come down hard. The first rains of the wet season are 
on schedule, so the rain forest will be O.K. for another year, at least. 

 T he plumbing and pluvial dynamics of the Amazon, 
the largest freshwater system on Earth, are still far 
from understood. This is partly because it is a semi-
open system. Moisture flows in and out unpredict-
ably. A lot of nonlinear feedback loops and “remote 
influences”—continental, transcontinental, oceanic, 

meteorological—come into play. 
Most of the Amazon basin is as flat as a pancake and laced 

with extravagantly meandering waterways. One school of thought 
holds that more than 145 million years ago, when Africa and 
South America were joined, the Amazon’s main stem was con-
nected to the Niger River and actually flowed in the opposite di-

“There used To be TIme For  
The raIn ForesT To recover, buT now The drouGhTs  

are comInG hard and FasT.”
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rection, toward the Pacific Ocean. That’s why there is so much oil 
in Ecuador, the theory goes: it is the ancient delta of the Niger-
Amazon. Then the continents parted, the Andes heaved up, and 
the Amazon reversed course. “But the science on this is sketchy, 
as it is with many things in the Amazon,” the geographer Hilgard 
O’Reilly Sternberg cautions.

Today’s Amazon River has no delta, because the currents on 
the Brazilian coast are so strong. Seeds, floating grass, and entire 
trees are swept north, some all the way to North America. So 
much water, on average 200,000 cubic meters per second, comes 
gushing out of the Amazon’s mouth that its latte-colored plume 
extends 200 miles from shore.

Where does all this water come from? Most of it, in a normal 
year, is blown in as clouds from the Atlantic by the trade winds. 
The clouds soon condense. Belém, near the mouth, is drenched by 
cloudbursts year-round, but inside the basin the precipitation fol-
lows seasonal patterns. Fifty percent of the water from each rainfall 
event is evapotranspirated back into the air by the trees. The trees 
are like millions of water pumps, constantly being replenished by 
the mesh of sponge-like fungus filaments on the forest floor.

The vapor the trees release works its way west, deeper into the 
valley, triggering innumerable new rainfall events, each yielding half 
its moisture back to the atmosphere. Torrential condensation takes 
place as the clouds smack into the eastern 
flank of the Andes, and the Amazon’s head-
waters become swollen with the runoff. But 
only 20 to 30 percent of the rain that falls 
in the basin is returned to the Atlantic. The 
rest is stored in the rain forest, except for the 
portion that is deflected south by the eastern flank of the Andes. 
Depending on the year and the season, 25 to 75 percent of South 
America’s rainfall originates in the Amazon basin. 

One of El Niño’s many far-reaching effects is to depress the trade 
winds in the Atlantic; as a result, less moisture is blown into the 
Amazon basin. That’s why El Niño is responsible for many Amazon 
droughts. The drought of 2005, however, occurred when the tropical 
North Atlantic warming event not only weakened the trades, but also 
moved something called the Intertropical Convergence Zone, which 
normally douses the Amazon with rain, north, above Venezuela.

The Deforestation Crisis

e ven as global warming increases the frequency of El 
Niño and the Atlantic event, their effects are being 
amplified by the annual loss of an area of rain forest 
the size of New Jersey. Less rain falls, and the water 
runs into the rivers instead of being sucked up by 
the fungus filaments and tree roots. Eventually, sa-

vanna, which needs far less moisture than rain forest, could take 
over. Perhaps some islands of rain forest will remain, but most 
of it could be gone by the end of this century. The process may 
already be unstoppable. As Eneas Salati, who did the pioneer-
ing science on biosphere-atmosphere interaction in the Amazon 
basin, explains, “Deforestation is drying the planet, and the two 
factors that are driving the dehydration of Amazonia are global 
warming and the removal of the trees.” 

Joia takes us onto a channel that snakes through pristine várzea 
forest. It has 30 or so species of commer cial hardwoods that are 
harder than oak and take only 30 years to reach maturity. We come 
out onto a big lake, Lago do Castanho, and make for a village of 
Mura Indians, on the far bank, that has been there for centuries. 
Most of its 100 residents are in the middle C O N T I N U E D  O N  P A G E  2 8 5
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{ For more 
inFormation 
on this and 
related topics, 
Go to  VF.COM.

“with every tree that falls,  
we increase the probability  

that the tipping point will arrive.”SMoKe SIGNAl

A 100-acre plot of  
land in Brazil’s várzea,  
or floodplain, that has  
been slashed and  
burned to plant crops  
or run cattle.
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valuable and need to go in closed cycles—what 
we call cradle to cradle, instead of cradle to 
grave. And we have to agree that energy needs 
to come from renewable sources, principally 
the sun, and that water needs to be clean and 
healthy as it comes in and out of the system, 
and that we should treat each other with justice 
and fairness. So, the design itself changes from 
mass production of things that are essentially 
destructive to mass utilization of things that 
are inherently assets instead of liabilities.
  —William McDonough, 
 architect and designer.

How we make tHings in our industrial process 
is a 180-degree difference from how life makes 
things. Look at how we make, for instance, 
Kevlar, which is our toughest material. We take 
petroleum, we heat it up to about 1,400 degrees 
Fahrenheit, we boil it in sulfuric acid, and then 
we pull it out under enormous pressures. Now, 
imagine us making our bones or our teeth, or 
imagine an abalone making a shell. Abalones 

can’t afford to heat it up to really high tempera-
tures or do pressures or do chemical baths, so 
they’ve found a different way. Now take the spi-
der. This beautiful orb-weaver spider is basically 
taking flies and crickets and transforming them 
in water in the abdomen and what comes out 
is this material that’s five times stronger ounce 
for ounce than steel. Silently, in water, at room 
temp. I mean, this is master chemistry, and this 
is manufacturing of the future, hopefully. And 
there are actually people who are now trying to 
mimic the recipes of these organisms. Beautiful 
architecture and incredible manufacturing and 
we’re starting to learn how to mimic that.

—Janine Benyus,  
co-founder, the Biomimicry Guild.

if we tHink about the tree as a design, it’s 
something that makes oxygen, sequesters car-
bon, fixes nitrogen, distills water, provides a 
habitat for hundreds of species, accrues solar 
energy, makes complex sugars and food, cre-
ates micro-climates, self-replicates. So, what 

would it be like to design a building like a tree? 
What would it be like to design a city like a for-
est? So what would a building be like if it were 
photosynthetic? What if it took solar energy and 
converted it to productive and delightful use?

—William McDonough

tHis country can move awfully fast, if it 
wants to. Keep in mind that after December 
7, 1941, Roosevelt went to Jimmy Byrnes and 
said, You’re my deputy president for mobiliz-
ing the economy. Anybody crosses you, they 
cross me. Within six months, Detroit was 
completely retooled, not making cars any-
more, making military trucks, tanks, fighter 
aircraft, and in three years and eight months 
from the beginning of that war, we had mobi-
lized, we had defeated imperial Japan, Fascist 
Italy, Nazi Germany, together with the British 
and our other allies, and had begun demobili-
zation. Three years and eight months. 
 —R. James Woolsey,  
 former director of the C.I.A. �

C o N T I N u e D  F R o m  p A G e  2 8 2  of a farinhada—
converting the cassava they have grown into 
farinha. In a palm-thatched pole house, two 
women with knives are peeling the brown 
skin of the starchy white roots, which oth-
ers are grating into nuggets. The nuggets 
are pressed to remove their deadly prussic 
acid, then roasted over a log fire in a huge 
metal pan and put in sacks, which sell for 
$20 or so. In four days they will fill four 
sacks. The village has about 30 farinhadas 
a year. They are its main source of income. 
These mura don’t have their language or 
traditional crafts anymore, but they still 
have the farinhada. They are a beautiful 
people living honest lives. What will be-
come of them, of this whole river culture, 
when the tipping point is reached and the 
waters dry up?

At his cluttered office back in manaus, 
phil Fearnside, an ecologist at inpa, 

who is the world’s second-most-cited sci-
entist on global warming (after the Hadley 
Centre’s John mitchell), tells me, “With 
every tree that falls, we increase the prob-

ability that the tipping point will arrive.”
The deforestation crisis has its origins in 

the 1970s, when an average of 8,000 square 
miles were cleared each year, mostly by cattle 
ranchers, says Fearnside. The peak year was 
1995, when more than 11,000 square miles 
were cleared. Now the number is fluctuating 
between 7,000 and 10,000. But deforesta-
tion was not the cause of last year’s drought, 
Fearnside reminds me. It was the warming 
event in the tropical North Atlantic, bloated 
with human-generated gas.

Brazil’s response to global warming has 
been mixed, Fearnside says. It has been 
good about pressing other countries to re-
duce emissions, but remains in denial about 
its own, dual role in cranking up the earth’s 
temperature: as deforestation deprives 
the world of carbon-storing trees, tropi-
cal fires are belching copious amounts of 
new greenhouse gases into the atmosphere. 
Today, 25 percent of the world’s emissions 
come from deforestation—7 percent from 
Brazil alone. That makes Brazil the fourth- 
or fifth-largest greenhouse-gas producer in 
the world.

According to the Hadley Centre climate 
model, Fearnside continues, the tropical 
pacific and Atlantic are moving toward a 
permanent el Niño–like state that will take 
only three decades to dehydrate the Ama-
zon rain forest. While it’s true that no mod-
el is 100 percent reliable, it would be crazy 
to sit back and hope that the earth will sur-
prise us. Like Al Gore and many other en-
vironmentalists, Fearnside draws an anal-
ogy to the link between smoking and lung 
cancer. “You can’t wait for years for tests to 
confirm that smoking is to blame,” he says. 
“You can’t keep calling for more studies, as 

the tobacco industry did for decades.” You 
have to kick the addiction—be it to smoking 
or carbon consumption—now.

“Eating Up the Amazon”

Moving east from Amazonas into the 
state of pará, I arrive in Santarém, 

a sleepy city of 270,000 at the mouth of the 
Tapajós River, 400 miles from the Amazon’s 
mouth. Here the fight to save the rain forest 
is raging. Historically, most clearing and 
burning has been done to create pasture for 
cattle, but in the past decade a new player 
has entered the picture: multi-national agri-
businesses, producing soy on a monumental 
scale. The largest and most written about of 
these are Cargill, a u.S.-based outfit that is 
one of the world’s largest privately owned 
companies, and the André maggi Group, 
whose C.e.o., Blairo maggi, is the governor 
of mato Grosso. Nearly three million acres—
mostly in maggi’s state, which is directly 
south of pará—have been converted into vast 
mechanized soy-growing operations. Soy, to 
borrow the title of a Greenpeace pamphlet, 
is “eating up the Amazon.” At my hotel, 
marco J. Lima, an Amazon river ecologist 
who has just come from mato Grosso, tells 
me that the sources of the Tapajós, the To-
cantins, and some tributaries of the madeira 
are desertifying as a result.

Now the soy growers, or sorjeiros, are mov-
ing into the forest around Santarém, where 
they are meeting with stiff resistance from 
Greenpeace and the rural caboclos. paulo 
Adario, the head of Greenpeace’s office in 
manaus, explains what he sees as the crooked 
way in which these plantations are often put 
together. Caboclos who have been on the land 
for generations are approached by grileiros, 

Amazon Dehydration
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land grifters, who offer them $5,000 for their 
750-acre spreads—more money than they 
have ever seen. They think they have made 
the best deal in their lives and move into the 
growing slums of Santarém, where gangs and 
prostitution are proliferating. Too late, Adario 
says, they realize they have lost everything.

Some of those who resist are expelled or 
killed by hired guns. After the grileiros have 
put together 2,000 acres or so, Adario says, 
they sell the land to soy farmers who are 
often fronted money by one of the multi-
nationals. The farmers hire middlemen 
known as gatos to bring in laborers to clear 
the forest. The gato arrives with a truck in 
the main square of some little village in the 
torrid, dirt-poor northeastern province of 
maranhão and says, Adario goes on, “ ‘I 
have jobs for 50 of you.’ He chooses the 
strongest-looking men from the 200 that ap-
ply, advances them some money, and deliv-
ers them to the sorjeiro, and they work in the 
forest from sunup to sundown, sleeping un-
der plastic sheets. They are already in debt 
for the trip and their clothes and the money 
they left with their family, and the sorjeiro 
sells them food and medicine at exorbitant 
prices, so their debt increases. We call this 
modern slavery.” (Cargill and the André 
maggi Group both deny being involved with 
any soy suppliers engaged in slave labor. 
Cargill also denies growing any significant 
amount of soy in the rain forest.)

most of the soy from mato Grosso comes 
down the madeira River on barges and then 
down the Amazon to Santarém, where it is 
off-loaded at a port Cargill has built right 
in the city. (In February, a Brazilian court 
ordered Cargill to close the port, pending 
the outcome of an environmental review, 
but Cargill is appealing the ruling.) In San-
tarém, the soy is put on freighters that take 
it to europe. one of the big consumers there 
is Kentucky Fried Chicken, which feeds the 
soy to its chickens. So if you’re eating K.F.C. 
in Liverpool, you’re eating the Amazon.

A charismatic native of Rio de Janeiro 
who has received numerous death threats, 
Adario has a bulletproof vest in his back-
pack and drives a bulletproof car. This is 
dangerous work. Dorothy Stang, a 73-year-
old American nun who was trying to keep 
caboclo homesteaders in pará from being 
run out by cattle ranchers, was gunned down 
in 2005. According to Greenpeace, at least 
18 caboclo community leaders have been 
murdered since then. All together nearly 
800 people have been killed in land conflicts 
in rural Brazil in the last 35 years, and only 
eight suspects have been brought to trial. 
The most famous martyr for the rain forest is 
Chico mendes, who was assassinated in 1988 
and is now a major culture hero in Brazil.

Adario takes me for a ride in Green-
peace’s plane. most of the deforestation has 
taken place within the municipal bounda-
ries of Santarém, but he shows me what he 
says is an illegal clearing of 1,000 acres or so 
farther out in the jungle. The Brazil-nut trees 
have been left standing, as required by law, 
but soy is sprouting on the rest of the land, 
which Adario says belongs to one of San-
tarém’s wealthiest businessmen. The govern-
ment owns 70 percent of the Amazon rain 
forest, 30 percent of which is supposed to be 
protected, but someone is turning a blind 
eye. Adario says that in march 2006, after 
the businessman was fined and refused to 
pay, Adario and 56 Greenpeace warriors 
unfurled a huge banner in the middle of the 
plantation that said 100% crime! The busi-
nessman was arrested, but he spent just a 
few days in jail, and now, Adario says, he is 
continuing his operation. Adario even spots 
a new clearing in the sea of trees.

Last may, Adario used the Greenpeace 
ship to block soy from being off-loaded at 
Cargill’s port. Three boats full of locals in 
the pro-soy faction rammed it. “The town is 
divided,” Adario says. “We are either angels 
or devils. But we only have two years to stop 
this. After that, the moratorium, which we 
helped get implemented, on new deforesta-
tion ends.”

“The Iraq of Biodiesel”

The history of the Amazon is a series of 
boom-and-bust cycles. Hot commodities 

have come and gone, but nothing has lasted. 
First there was the native cacao tree, from 
whose fruit chocolate is made. By 1755, Je-
suit missionaries were cultivating 4.5 million 
cacao trees around Santarém, even though 
they regarded it as an aphrodisiac and for-
bade their priests and all sexually active 
Catholics to eat it. (This is according to the 
city’s historian Helcio Amaral.)

But in 1839, Charles Goodyear invented 
vulcanization, the process that gives rubber 
its elasticity and bounce, and the Amazon 
rubber boom was on. Chocolate was out 
and latex was in—until 1910, when huge 
plantations of rubber trees in malaysia and 
Indonesia, grown from seeds smuggled out 
of the Amazon, started producing it more 
cheaply and in greater volume. In the late 
1920s, Henry Ford had a big rubber planta-
tion called Fordlandia in a community on 
the outskirts of Santarém, but the trees were 
wiped out by insects and disease. Chocolate 
made a brief comeback, too, Amaral says, 
but those trees were killed by a blight known 
as “witches’-broom” and a big flood in 1948.

Then came jute, the textile fiber, which at-
tracted a wave of farmers from Japan. Jute 
was king until gold was discovered up the 
Tapajós, in the 1970s. The gold cycle was the 
most destructive of all, Amaral tells me. The 
Tapajós, once so clean you could drink from 

it, was poisoned by mercury. Families disin-
tegrated as caboclos sold their homesteads, 
moved their families to the periphery of the 
city, and became prospectors. many never 
came back from the jungle. Thousands died 
along the Tapajós from disease or violence. 
The gold cycle collapsed in the early 1990s, 
when gold plunged below $350 an ounce 
partly in response to the collapse of the So-
viet union.

Amaral doesn’t have much confidence 
that soy is going to last, either. It’s already 
starting to falter. The international market 
is flooded, soy prices are in flux, and lots of 
sorjeiros are planting rice or nothing at all. 
many are heavily in debt for the big, expen-
sive combines and other machinery they laid 
out for.

“What is our future?” asks a liberation-
theology priest named edilberto Sena, who 
is working with Greenpeace and the rural 
communities to stop the sorjeiros. “either 
soy will collapse, and our eco-system is be-
ing destroyed for nothing, or it could become 
the big new monoculture in the region—the 
monoculture of biodiesel. The Brazilian gov-
ernment is hoping that in 25 years Brazil 
will become the Iraq of biodiesel. The three 
main ingredients of biodiesel are dendê-palm 
oil, castor beans, and soy. And what will that 
mean for us? Saque. Rape.”

Britaldo Soares-Filho is one scientist 
based in Brazil who believes soy will con-
tinue to play a dominant, destructive role 
in the Amazon. “By 2050, current trends in 
agricultural expansion will eliminate a total 
of 40% of Amazon forests,” he predicts in 
a recent issue of Nature, “including at least 
two-thirds of the forest cover of six major 
watersheds and 12 ecoregions, releasing 
… carbon to the atmosphere … equivalent 
to four years of current annual emissions 
worldwide.”

On Tuesday, September 26, I get a last 
disturbing glimpse of the Amazon dur-

ing a brief stopover in Altamira, a rowdy 
river port in central pará. Altamira is situ-
ated at the intersection of the Xingu River 
and the Trans-Amazon Highway. This is the 
heart of cattle country, and there is no rain 
forest in sight. It’s all been cleared. It looks 
like a hilly range in West Texas—a vision of 
the future, of Amazonia savannified. pará 
had more fires during last year’s drought 
than any other state. Rabid vampire bats 
displaced by deforestation killed 23 people.

From there, I fly south, out of the gasping 
forest.

Glimmers of Hope

In São paulo, I contact José marengo, who 
analyzes rainfall records and works on 

computer models for the Center for Weather 
and Climate prediction, in Brazil. His prog-
nosis is dire. Referring to the Hadley model, 

Amazon Dehydration
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which has the forest beginning to give way to 
savanna by 2050, he says, “I think this could 
be the future. But it is difficult to say if the 
savannification will be completed by the end 
of the century, or how much of the rain forest 
will disappear.”

Carlos Nobre, chairman of the Interna-
tional Geosphere-Biosphere programme, 
points out that the Hadley model “only 
takes into account continuing global warm-
ing and has the rain forest beginning to die 
back by midcentury. If you factor in de-
forestation and the increased frequency of 

forest fires, it should happen even sooner.” 
Nevertheless, he’s holding out hope for a 
“second equilibrium,” with the eastern Am-
azon transformed into a “stable” savanna 
that at least doesn’t devour the remaining 
rain forest.

one good piece of news Nobre has is 
that the deforestation rate has decreased 
sharply in the last two years, mostly because 
the Brazilian government has finally begun 
cracking down on illegal selective logging. 
In 2005, according to The Economist, 148 
people, including close to 50 officials of the 
Brazilian Institute of environment and Re-
newable Natural Resources, were arrested. 
The murder of Dorothy Stang, Nobre ex-
plains, “helped create a climate that was 
favorable to law enforcement.” It’s too soon 

to say whether the rate of deforestation will 
continue to drop, but, he says, “even if we 
can get it down to 15,000 square kilometers 
per year [5,800 square miles], this is still ab-
surdly high.”

others in the scientific community ex-
pressed cautious optimism that the rain for-
est might not be irrevocably lost. professor 
Jeffrey Richey of the university of Washing-
ton’s school of oceanography, who studies 
water flows in the Amazon system, believes 
the savannification scenario is only one of 
a number of possible outcomes. “It’s a very 

complicated equation,” he says. “There’s 
a ways to go in all of this.” And Antônio 
manzi, a climate modeler at inpa, is confi-
dent that “the Amazon is always going to be 
a humid region.”

And that’s how I feel, in the end, or want 
to feel: the Amazon forest is just too big and 
too diverse simply to disappear in its entirety. 
But that doesn’t mean it isn’t going to shrink 
cataclysmically, with untold repercussions 
for the continent, the hemisphere, and per-
haps the entire planet. The only way this can 

be averted is through a dramatic reduction 
of greenhouse emissions and deforestation, 
and it’s hard to see either happening any-
time soon. Despite heavy opposition from 
conservationists, the Transoceanic Highway, 
in peru, is just a few years from completion. 
Linking with Brazil’s Trans-Amazon High-
way, the artery will connect the Atlantic and 
pacific coasts and open a huge new Asian 
market for the forest’s hardwoods, which to-
day go mainly to the u.S.

There’s always the chance that there will 
be some completely unanticipated develop-

ment—one the Hadley model didn’t take into 
account. But it would have to be something 
pretty dramatic, such as a virus that wipes 
out huge numbers of people, and what con-
solation is that? “The world has a strange 
way of re-inventing itself,” the friend I am 
staying with in São paulo reflects. “And you 
and I will have tipped before the Amazon’s 
tipping point is reached, before any of this 
happens. So can I fix you a drink?”

But that only makes me think of my three 
boys, of what the world will be like when 
they are grown up. I remember the Native 
American proverb: “We did not inherit the 
land from our fathers. We are borrowing it 
from our children.” It’s a sentiment that ap-
plies not only to this embattled glory of the 
biosphere but to everywhere. �

RememBeR THe AmAZoN!
The author arrived in Lima, peru,  

on September 9, 2006, and left Altamira, 
Brazil—after traversing much of the rain 

forest—on September 26.
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