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WITH FEW EXCEPTIONS, Manu National
Park being one, existing parks in the tropical forest realm are a sorry
Jot. Few are large enough to maintain healthy populations of top
predators. A majority exist only on paper, having no staff whatsoever.
Most are poorly designed, the boundaries having been drawn in such
a way as to make them indefensible against encroachment. A great
many have people living within them. A significant number are al-
ready seriously degraded by illegal activity. Some no longer existin a
biological sense.

Despite its gathering problems, the Manu is better off than most
parks in the developing world. By the beginning of the twenty-first
century, many parks will be lonely islands in a human-dominated
landscape. Some already are. Take Nairobi National Park in Kenya,
for example. When a visitor looks out over the savanna, what greets
the eye is a picture-book slice of wild Africa replete with wildebeest,

zebras, gazelles, and buffalo. But if the visitor turns around, the view
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is a chain-link fence behind which is the skyline of Nairobi, with its
high-rise office buildings and apartment towers. Nairobi National
Park is ahead of its time, a park of the future. It is hardly wild Africa;
it is a glorified game ranch. Its existence on the fringe of an expanding
urban area is a glaring anachronism maintained for the tourist dollars
it brings to the government.

As of 1996, approximately 3.7 percent of the earth’s land area had
been formally designated as parkland (JUCN Categories I-1II) by the
IUCN (World Conservation Union, formetly the International Union
for the Conservation of Nature and Natural Resources). The organi-
zation has declared a goal of 10 percent, but that is a highly optimistic
figure. Realistically, the eventual total will probably be less, doubtfully
more than 7 percent to 8 percent. Within this global picture, tropical
forests have been accorded slightly above-average treatment. As of
1997, 8 percent of the world’s tropical forests enjoyed protected sta-
tus, although much of this was in paper parks.!

Given the disproportionate biological richness of tropical forests,
the level of protection they have been afforded is disappointing,
amounting to the proverbial bone thrown to a dog. But the prospects
for improvement are not bright. Creating new parks means incurring
substantial opportunity costs at a time when the Tropics are under de-
mographic siege. National government officials know this, even if
they shrink from admitting it publicly. They are consequently reluc-
tant to commit land to protection when they know it will be needed
by hungry citizens in the not-too-distant future. Moreover, primary
tropical forests constitute rich troves of unexploited resources. Bus-
iness interests in every country are pressuring governments to make
timber resources available for exploitation. Mostly, it is foreigners
who are clamoring for more parks, not the citizens of the countries

themselves. In the minds of government officials, there are already
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enough parks to serve the needs of foreigners. Why should they want
any more? Most do not, as the statistics show.

The rate of creation of protected areas in the world’s tropical forest
regions peaked in the late 1980s. Since then, the rate of establishment
of new areas has dropped precipitously. Unless new park foundings
unexpectedly surge in the near future, less than 10 percent of the
tropical forest biome will ever be protected. Now, consider that only
about 7 percent of the world’s land surface is covered by tropical for-
est. Putting the two figures together, we see that conservation science
is faced with the Sisyphean task of perpetuating more than 50 percent
of the world’s biodiversity in 0.7 percent of the earth’s land area. If

saving biodiversity were not such a serious matter, this prospect could

be regarded as a bad joke.
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How large should a park be to sustain its biological richness for the
foreseeable future? The short, but impractical, answer is “As large as
possible.” As a rough guide, the area should be the size needed to sus-
tain genetically viable populations of top predators.

In the Amazon basin, the top predators are pumas, jaguars, harpy
eagles, and giant otters. Nothing is known about the ecology of
pumas in the Amazon, so this predator must be omitted from my cal-
culations. But the needs of the remaining predators are quite telling.
A female jaguar requires a minimum of 20 square kilometers for her-
self and her cubs.2 The territory of a pair of harpy eagles encom-
passes some 50 square kilometers.? And a family of giant otters needs
one to several oxbow lakes along a major white-water river. The 2 mil-
lion-hectare Manu Biosphere Reserve (the core park plus adjacent
buffer zones), for example, supports 10 families of giant otters, a total
of about 60 individuals.*

To determine the minimum area needed to support a genetically
viable population of top predators, we must find the area required to
support 300 breeding females of each species. Why 300? Because ge-
neticists calculate that a population will lose genetic diversity unless it
contains at least that many.’ In the case of the jaguar, one needs to
multiply territory size (approximately 2,500 hectares) by 300, which
gives a minimum required area of 750,000 hectares. For the harpy
eagle, the minimum area is 1.5 million hectares. And for the giant
otter, it is an unattainable 60 million hectares. Unless the giant otter
can tolerate inbreeding, it simply cannot be effectively protected in
any existing reserve. Taking the known spatial requirements of jag-
uars and harpy eagles and splitting the difference between them pro-
duces the round number of 1 million hectares.

The numbers bring my argument into sharp focus. Of the 117
nature preserves situated partly or entirely within the Amazon basin,

only 18 exceed 1 million hectares, another 60 contain between 100,000
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and 1 million hectares, and the remaining 39 are small.¢ Compared
with other tropical areas, Amazonia represénts the best-case region
because it remains largely roadless and undeveloped.

The Indo-Pacific region, an area much larger than tropical South
America that includes all of southern and southeastern Asia plus the
tropical Pacific Ocean, contains a Jarger total number of reserves
(1,185), but on average they are smaller.” More than half include less
than 10,000 hectares, and only 122, about a tenth of the total, exceed
100,000 hectares. Yet Asia harbors far more large, space-demanding
mammals than does South America, including tigers, leopards, ele-
phants, thinoceroses, tapirs, sun bears, and others. So on the basis of
reserve size alone, the prospects for biodiversity conservation in Asia
are far from ideal.

Inadequate staffing also affects many tropical parks. As an example,
consider the contrast between nature preserves in the Brazilian Ama-
zon and parks in the United States. On paper, Brazil maintains 30
nature preserves in the Amazon, but only 10 of these employ even
one guard (1995 data). All 30 preserves together employ a total of 23
guards; in contrast, in the United States the National Park Service em-
ploys about 4,000.8 Each guard in the Brazilian Amazon must police
more than 6,000 square kilometers, an area larger thaﬁ the state of
Delaware. Such understaffing reflects the low priority placed on na-
ture protection by the government, notwithstanding the fact that
Brazil is one of the wealthier tropical forest countries. By compari-
son, the density of guards in parks in the United States is more than 70
times higher than that in Brazil.

Underscoring the impossibility of the task they are supposed to
perform is the fact that Amazonian park guards are unarmed and lack
authority to arrest violators. All they can do is submit reports to supe-
riors, who are often far away in regional capitals. Enforcement suffers

from disinterest and lack of cooperation on the part of police agen-
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cies and a procedural vacuum resulting from a lack of legal precedent.
Park guards routinely experience such debilitating working condi-
tions throughout the tropical world; in many places, enforcement of
park regulations is virtually nonexistent.

Not surprisingly, the upshot of such institutional weaknesses is that
preserves in Amazonia and elsewhere are being violated on a large
scale. All 30 Brazilian preserves have poaching problems, 23 have been
invaded by squatters, logging activity affects 18, land titles are being
disputed in 18, 13 are being degraded by mining, and 8 harbor indige-
nous populations.® And this is in the Amazon, where the pressure on
resources is substantially less than in other tropical regions.

Whereas logging, mining, and some other illegal activities conspic-
uously alter habitat and can be detected by aerial surveillance, some
parks are under the cloud of an invisible threat no guard can deflect:
encumbered title to the land. Only 12 of the 30 nature preserves in the
Brazilian Amazon lie wholly within the public domain, and most of
these 12 are small ecological stations. Fifteen of the regions 16 na-
tional parks and biological reserves (the largest conservation units)
are compromised by private inholdings. The cost of buying out the
owners is considered prohibitive by the government.

Private ownership of Amazonian lands also limits the potential for
future growth of the region’s nature preserve system. Private hold-
ings and claims covered 65 percent of the Brazilian Amazon in 1990,
notwithstanding the fact that much of the area was still trackless for-
est occupied only by indigenous people, whose own claims to the land
are largely unrecognized. Land in the Brazilian states experiencing the
most rapid development is already at least 83 percent in private hands
(for example, in Maranhdo and Acre) if not already entirely so (Mato

Grosso, Tocantins).!0 The Amazon is no longer the limitless frontier it
was just a few years ago, such is the pressure to stake claims on unex-

ploited resources.
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Another problem is that many parks offer ready access to encroach-
ers. Park boundaries are often drawn for convenience or to accom-
modate competing claims on the land, with little thought given to de-
fense, despite the anticipation of meager to negligible staffing. Such
easy access only encourages poaching, mining, removal of logs, and
other infractions. If poachers will walk ten kilometers beyond access
roads in search of game, as is likely, then 75 percent of the areas of ex-
isting nature preserves in the Brazilian Amazon are accessible to in-
truders.’!

At this point, I would like to recount a personal experience with a
paper park, for it illustrates many of the points made in the previous
paragraphs.

Early in 1985, I traveled to the northwestern part of Perti to visit
Cerros de Amotape National Park. I carried with me a formal autho-
rization issued by the Ministry of Agriculture in Lima, the division of
the Peruvian government that administers national parks. Without
authorization, I could not legally enter the park. My companions and
1arrived in the regional capital, Tumbes, late one afternoon. The next
morning, after considerable inquiry, we tracked down the local office
of the Ministry of Agriculture. There, we introduced ourselves as sci-
entists and presented our authorization document, explaining that we
wanted to conduct a study of birds in Cerros de Amotape National
Park.

The administrator was baffled. The purpose of the authorization
was a mystery to him. He called in two subordinates. Had either of
them heard of Cerros de Amotape National Park? Yes, one of them
said, he knew about it. He had never been there, but knew that it
began about twenty kilometers out of town. He then went to a cabi-
net and pulled out a torn and yellowed map of Tumbes. On it was a
line indicating the boundary of the national park. As we studied the

map, the one official who knew of the park informed us that to his
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knowledge, we were to be the park’s first visitors. At the time, the
park had formally been in existence for more than a decade.

How should we proceed to reach the park, we inquired, and once
there, how would we get into it? No one in the office had answers to
these questions because none of them had ever been to Cerros de
Amotape. At this point, the official who had produced the map offered
another suggestion. Someone he knew at the ministry had been to
the park. His name was Eulogio. He wasn't at the office that day, but
perhaps we could find him at home.

We finally located Eulogio, and he turned out to be a good-natured
fellow who seemed to enjoy his newfound status as an expert on
Cerros de Amotape. We were surprised and gratified when his boss
assigned him to us for ten days so he could guide us to the park. We
hired a pickup truck, loaded our things into it, and drove out of town
on a potholed dirt track. The road ended at a farmhouse, still several
kilometers from the park boundary. Eulogio knew the owner and
knew he had some pack animals. After some bargaining, we settled
on a price and loaded several mules and donkeys with our food and
camping equipment.

An hour or two later, after trudging along in the hot sun, we
reached a line of woods that Eulogio allowed was the park boundary.
'The trail continued on with no indication that we had entered hal-
lowed ground. The owner of the pack animals was familiar with the
route, but to him, the land was just backcountry, open to any and all.
Only educated foreigners like us would know we needed a written au-
thorization from Lima to enter.

Such formalities were not a concern to local residents. Herds of
goats ravaged the vegetation near the boundary. The local army
detachment, we were told, helped itself to the forest for building ma-
terials and fuelwood. Cattle ranged freely into the farthest reaches of

the park. Spent cartridges told of hunting past.
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We passed about a week in Cerros de Amotape, camped beside a
clear-water stream that cascaded through a picturesque canyon over
water-sculpted rock formations. The spot was a lovely slice of green
in an otherwise drab and leafless landscape. Yet biologically, Cerros de
Amotape is anything but drab. It lies in the middle of a biological hot
spot, a center of endemism that is home to more than twenty species
of birds that occur only in a small area of southwestern Ecuador and
northwestern Perti. I am told that the Ecuadorian side has been com-
pletely deforested.

Cerros de Amotape National Park and two adjacent areas of lesser
conservation status constitute Peri’s Northwest Biosphere Reserve.
The reserve is the last bastion of birds, plants, and other organisms
endemic to the Pacific dry forest of South America. It is a world-class
haven of biodiversity. But if the reserve attracts only one group of vis-
itors every ten years, how long will it continue to exist? If the people
who are nominally responsible for administering it have never been
there, how can it be protected?

In 1985, the situation of the Cerros de Amotape was not yet grave
because the park contained no people as permanent residents. As
mentioned earlier, in some countries (e.g., India), the presence of hu-
mans within park boundaries is an accepted and acknowledged fact.
Residents are expected to respect the wildlife but are otherwise per-
mitted to go about their lives in a normal fashion, planting crops and
grazing domestic stock.

In many parts of the Tropics, it is simply impossible to delineate a
million-hectare tract of real estate that does not include the tradi-
tional lands and settlements of indigenous people. Even when the
enabling legislation describes an area as a strict nature preserve and

explicitly prohibits hunting and other use of natural resources, the
presence of indigenous people is tacitly accepted as a fact of life. It is

easy to rationalize natives as being “part of the ecology” of a park and
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not a threat to its integrity. But as we have seen in the case of Manu
National Park in Pert, such rationalizations are a form of self-delu-
sion.

Unauthorized human residents of parks are often referred to as
squatters. Squatters are easily distinguished from indigenous inhabi-
tants because typically they were born outside the protected area’s
boundaries. In Latin America, it is not uncommon for land to be
usurped prior to the formal establishment of a park, as soon as it is
public knowledge that the area is destined to come under protection.
Claims of prior residence are then often tacitly honored by park
authorities. Yet turning a blind eye to squatters only aggravates the
threat because the presence of people almost inevitably attracts
more. Many parks are quietly invaded by squatters who furtively
trickle in around remote or unguarded sectors of the boundary.
Invasion by squatters obviously threatens the integrity of any park;
yet, for reasons to be discussed, squatters are rarely expelled.

The notion that parks should provide a home and a livelihood for
human residents conflicts with the concept of a national park that is
familiar to most residents of the United States. Under the statutes ap-
plied by the National Park Service, a national park is a place reserved
for nature. People are not allowed to reside within parks, with excep-
tions made for authorized park personnel and concessionaires. Mem-
bers of the public are permitted to enter only on a temporary basis, as
benign visitors. All commercial activity is proscribed, apart from the
operation of licensed concessions. Unauthorized removal of any bio-
logical or mineral product is prohibited, although collection of scien-
tific specimens can be authorized if adequately justified. Even the
picking of wildflowers and the feeding of wildlife are prohibited. By
and large, citizens are accustomed to these rules and obey them.

In other parts of the world, parks exist under a wide range of defi-
nitions. For a protected area to qualify for listing under the highest
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IUCN categories, its regulations must conform closely to those just
cited. In practice, however, status is often granted with one eye closed
to irregularities.

Tropical parks tend to be established in remote frontier regions
where there is unencumbered title to the land (disregarding claims of
indigenous peoples). The very fact of remoteness justifies scant or no
commitment to protection, a park on the cheap. Remoteness also en-
sures that tourism is minimal, a fact that deprives many parks of any
constituency.

Forgotten, unguarded paper parks can experience progressive
degradation that begins imperceptibly and then picks up momentum
as population builds up around the boundaries. First, a road into the
region is built. Prime timber resources are quickly exhausted along
the road, at which point the park becomes a magnet for loggers.
Mineral deposits are discovered, and miners move in. But mounting
pressure on the park’s resources brings no response because there is
no government presence. The first incursions amount to nibbling
around the borders. When it is perceived that illegal activities can be
carried out with impunity, the nibbling can turn into a full-scale as-
sault. Logging, hunting, mining, and land clearing can coalesce into a
multifronted onslaught. At the end of the process, there is nothing
left of the park but its name. Sadly, the integrity of parks is undergo-
ing progressive erosion in many parts of the world. Nearly every park
in the Tropics is being degraded, some rapidly, some slowly, but few
are immune to the relentlessly growing pressure of human demands
on the environment.

Parks are the last refuge for much of the world’s biodiversity, yet
throughout the Tropics they are crumbling under the assault on their
natural resources. To illustrate the many ways in which tropical parks
are being degraded, 1 present here a selection of vignettes from

around the world. Our odyssey will begin in the New World; then we
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will hop to Africa and conclude in Asia. In general, none of this infor-
mation has been systematically organized or published. There are a
lot of reasons for that. People do not want to hear more bad news
about conservation. National governments are sensitive to informa-
tion that can be interpreted as critical. Conservation organizations
shrink from publicizing their failures. Many of the observations that
follow, however objective, can be construed as politically incorrect.
But no one ever claimed that conservation in the developing world

would be easy.

|READING FROM HERE TO PAGE 17 IS OPTIONAL |
NEw WORLD TROPICS

Nevado de Colima National Park, Mexico

Volcan Colima is a spectacular volcanic mountain set in majestic con-
ifer forests and capped with a glistening, snow-clad pinnacle. In the
winter of 1983, I took a Princeton University field ecology class to this
biologically rich corner of Mexico. At the bottom of the mountain, a
sign beside the road informed us that we were entering the national
park. On the way up, we passed several loaded logging trucks, air
brakes hissing as they gingerly eased their way down the steep grade.
We camped in an open pine forest near the top of the mountain,
where we had a breathtaking view of its summit.

The next morning, as we began to gather observations on migra-
tory birds, I noticed that we were in a strange place. It was an alder
forest, but I had never seen such alders before. [ was accustomed to
the shrubby ones that grow along streams farther north, but these
were immense, some of them a meter and a half in diameter. What
caught my attention was that the trees were widely scattered, with
brambles and other brush crowding the gaps between them. Winding
through the brush were cattle trails, profusely littered with cowpies. [
soon realized why there were such wide gaps between the alders. The
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* cattle were eating everything but the brambles and brush, preventing

any regrowth of alders or other trees. We had arrived in time to bear

witness to a forest that had joined the living dead.

Guatemala

A comparison of aerial photographs taken in 1982 and satellite
images from 1991 revealed that nearly half the forest in Guatemnala’s
Sierra de las Minas Biosphere Reserve had been destroyed in the
intervening period. The deforestation resulted from expansion into
the park of agriculture and logging from already exploited adjoining

lands.2

Cerro Campana National Park, Panama

Only a short drive to the west of Panama City on the continental di-
vide is a park that could provide welcome weekend relief from the
city’s stifling heat. Winding up from the coastal highway, the dirt
access road passes through cattle pastures and coffee plantations.
Finally, near the continental divide, the road passes a large sign wel-
coming visitors to Cerro Campana National Park. But there is no en-
trance gate. The road simply continues through fields and more cof-
fee plantations. When I visited the park in 1970, it was clear that the
land had been invaded and occupied. No one was there to hold the

line.

Tayrona National Park, Colombia
The following excerpt from a 1995 article in the New York Times

speaks for itself:

Shortly after 7 o’clock on a September evening, Hector Vargas, the
head warden of Tayrona National Park, was driving along a main
road with two colleagues when several shots were fired. Hours
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Jater, Mr. Vargas was dead and one of his assistants had suffered
permanent brain damage.

He was the sixth park official in Tayrona to be killed in the last
20 years. Mr. Vargas’s colleagues can only speculate about which of
the myriad threats to the park’s survival—illegal settlers, en-
trenched landowners, drug traffickers, wood cutters, Indian trea-
sure hunters or armed mercenaries—might have killed him. But
his death exposes the perilous circumstances under which the
country’s 43 national parks are fighting for survival. One week after
Mr. Vargas was shot, an official at Sierra de la Macarena Park in
eastern Colombia was murdered. Days before, the authorities tem-
porarily closed Los Nevados, a national park in southwestern
Colombia, because of a forest fire that they attributed to arson.

Government officials and environmental activists say that the
country’s national parks are protected areas on paper only. An esti-
mated 20 percent of the country’s 22.2 million acres of park land is
in the hands of illegal settlers or private owners. The Government
prohibition against private ownership in national parks is often ig-
nored by local officials who give deeds to people. Reserves such as
La Paya, which covers more than one million acres along Colom-
bia’s borders with Perti and Ecuador, serve as refuges for rebels, as
well as sites for growing coca crops and processing cocaine.

“Most of the parks are a reflection of the violence and social
problems that face Colombia at large,” said Cecelia L6pez, Colom-
bia’s Environmental Minister. “The ecological pillage that we are
witnessing is incredible.”

Colombia is home to about 10 percent of the world’s flora and
fauna and is second only to Brazil in diversity of native and nonna-
tive species. However, with sparse funds and an average of one
park warden per 93,000 acres, the Government’s Institute for
Natural Resources, or Inderena, has been ill-equipped to protect
the country’s natural wealth. . ..

Over the last 30 years, landowners and illegal settlers have re-
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placed trees with crops of plantain, sugar, maize and fruit. Hunt-
ers, wood choppers and gold diggers have left craters and tree
stumps in their wake. A once-thriving Indian community has been
reduced to one family living in an isolated area of the park. Many
of their ancestors’ graves have been looted. Park officials’ attempts
to stop such destruction often meet with violence.

When Tayrona was declared a national park in 1964, 90 percent
of it belonged to the Government. Today, 80 percent of the park is
in private hands, and Inderena lacks the resources to buy all but a
fraction of the land. Deforestation and the more than 70,000
tourists who visit Tayrona every year have created water shortages
and sanitation problems. . . .

“I was nothing compared to these powerful forces,” said a for-
mer head of Tayrona National Park who asked not to be named
and who received death threats during his tenure.!3

Ecuador

Confusion reigns in Ecuador over the legal basis of protected areas,
and as a result, different government sectors can authorize incom-
patible activities, for example, oil exploration. When oil was discov-
ered in Yasuni National Park, the country’s largest, the government
promptly signed commercial agreements that allowed a major new
production field inside the park. As recompense, the government
promised that an equivalent area of parkland would be created some-
where nearby. During the same period, discovery of oil, along with
the clearing of forest for oil palm plantations, prompted an official

change in the borders of Cuyabeno Wildlife Reserve as well.!*

Peri
The mere declaration of intent to create a new reserve can unleash a

resource rush, demonstrating the perverse logic that can prevail in
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some developing countries. [ saw this happen in Peru after the govern-
ment announced the creation of the Tambopata-Candamo Reserved
Zone. Under Peruvian law, a reserved zone is land in limbo. The sta-
tus signals that the government is holding development in abeyance
while alternative uses are debated. It was the hope of conservationists
in Perti that declaration of the reserved zone would be the prelude to
making much of the area a national park.

However, as soon as the declaration of the reserved zone became
common knowledge in the region, scores of families of land-hungry
colonos from the Andean highlands invaded the designated area to
clear farm plots and establish themselves as residents. The reserved
zone itself was not such a magnet to settlers. The attraction was the
speculation, widely circulated among the colonos, that if the area be-
came a park, the government would have to buy them out, thereby
netting them a profit on land for which they had paid nothing.!*

Bolivia

In a recent conversation with nature photographer André Bértschi, I
heard a similar story emanating from Bolivia. The Bolivian govern-
ment had authorized a new park, the Madidi. Lying on the border
with Perd, the area was designed to complement the hoped-for
Tambopata-Candamo National Park, forming a huge binational pro-
tected area totaling more than 2 million hectares.

Birtschi visited the formally declared, but not yet implemented,
Madidi National Park in 1996. What he encountered was the equiva-
lent of a looting. In the absence of any official presence, loggers had
invaded the park in force and were systematically stripping it of ma-
hogany. Market hunters had followed the loggers to supply them with
game meat. Birtschi was shocked at the sight of a day’s bag of spider
monkeys piled up in a mound.

These stories affirm the essential need for law enforcement in
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maintaining the integrity of parks. If vigilance is relaxed for even a
moment, opportunists will take advantage of the lapse.

Here is a story to underscore the latter point, as told by a close
friend, Joseph Wright, who has been on the scientific staff of the
Smithsonian Tropical Research Institute (STRI) in Panama for nearly
twenty years. One of his administrative duties has been to supervise
the force of game guards that patrols Barro Colorado Island and the
contiguous Barro Colorado Nature Monument, an area totaling 59
square kilometers. (Note that this represents one game guard for every
3 square kilometers, and recall that protected areas in the Brazilian
Amazon have one guard for each 6,000 square kilometers.)

In December 1989, Barro Colorado Island was evacuated for five
days and nights by order of the U.S. military commander following
the U.S. invasion of Panama. When the island’s staff was allowed to
return, the entrails of two deer were found brazenly dumped in the
middle of a trail.

Protection of the nature monument’s wildlife amounts to thinly
veiled warfare. Guards are well armed and equipped with infrared
floodlights and night scopes for long-distance detection of small boats
at night, when most poaching occurs. The force makes about twenty
arrests per year, each involving one to several poachers. A poacher
caught red-handed in June 1992 murdered agent Marcelino Castillo to
avoid arrest. Fortunately, he was seen and recognized by another
game guard and eventually imprisoned.

In a parallel effort to quell the poaching, STRI employs several
people to conduct outreach programs in communities bordering the
nature monument. Presentations at schools and other efforts to use
persuasion to discourage poaching have so far failed to produce mea-

surable results.
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WEST AERICAN TROPICS

The West African tropical forest is a zone of endemism, the exclusive
home of such distinctive animals as the pygmy hippopotamus and the
natty diana monkey. West Africa is also one of conservation’s worst-
case scenarios. In a recent conversation, J. Compton Tucker of the
National Aeronautics and Space Administration’s Goddard Space
Flight Center commented that satellite images show only one sizable
area of primary tropical forest remaining in all of West Africa. That
one remaining tract is located in Guinea, in a region lacking any for-
mal conservation status.

The national parks of West Africa are a shambles, as attested by

eyewitnesses.

Senegal

One firsthand account came to me recently in a letter from a Peace
Corps volunteer, from which I quote: “I would like to be involved in
conservation in the tropics, even more so since being a forestry agent
in Senegal, West Africa, while serving in the Peace Corps (1992-1994).
I was able to see first hand the precarious imbalance between the
human community versus the flora and fauna, or what was left of it. I
was able to see ‘Baux et Foréts’ signs still standing with a backdrop of
blowing sand in what used to be a national forest, before the illicit
charcoal industry got hold of much of it. I also saw the terrible repre-
sentation of many government officials while certain precious trees

were being hauled out from right under their noses.”

Liberia
Former Duke University student Molly Docherty helped train and ad-
vise personnel of Sapo National Park in Liberia during her stint as a

Peace Corps volunteer. After she finished her term and returned to
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the United States, civil war broke out and Sapo was overrun by rebel
bands, who helped themselves to the park’s timber and game. Log-
ging was rampant during the war, with proceeds financing rival guer-
rilla groups. Even now that a nominal peace prevails, Liberian author-
ities have been unable or unwilling to halt illegal logging.!s The scale
of social upheaval caused by the war staggers the imagination. Most
of the country was ransacked, 150,000 Liberians were killed, and 2.3
million people were displaced.!” Sapo National Park, in effect, has

ceased to exist.

Sierra Leone

Primatologist John Oates, a longtime friend and colleague of mine,
has dedicated his professional career to studying the primates of West
Africa. For more than a dozen years, he operated a field research cen-
ter on Tiwai Island in Sierra Leone’s Moa River. The central govern-
ment in the faraway capital, Freetown, provided no support. To be
confident that the habituated primates on which his and his students’
research depended were not eaten by villagers, Oates had to make a
deal with the local chief. Oates agreed to provide long-term employ-
ment to several villagers, in return for which the chief issued stern
warnings that no one was to hunt the primates of Tiwai Island.

The informal arrangement worked for more than a decade, until
the Liberian civil war broke out in 1990. Tiwai Island, only twenty-
five kilometers from the Liberian border, was overrun by armed
bands of warring parties. In the end, the habituated primates of Tiwai
Island met their fate in the pot, despite Oates’s best efforts to forestall

the inevitable.

Céte d’Ivoire
The premier nature preserve in all of West Africa is Tai National Park

in Céte d’Ivoire (Ivory Coast). Although the park was originally ga-
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zetted (established) at nearly a million hectares, less than half the area
within its boundaries remained forested in 1990.'8 Illegal logging has
been one source of destruction, but the principal driving force has
been the immigration of thousands of displaced farmers. Some of
them are Ivorians who were forced out of traditional lands by gold
miners, timber companies, and the creation of a hydroelectric im-
poundment.'®* However, many of the immigrants were extranation-
als from the Sahelian countries to the north, particularly Mali and
Burkina Faso. Severe drought in the mid-1980s uprooted millions of
Sahelians and induced them to migrate to better-watered lands in the
south, making Céte d’Ivoire the involuntary recipient of 1.5 million
refugees.?® In equivalent terms, it is as if 30 million destitute aliens
were to pour over the U.S. border in a nonmilitary invasion, swelling
the ranks of United States residents by a number exceeding the com-
bined populations of New York, Los Angeles, Chicago, and Phila-
delphia. Floods of Sahelians gravitated to the only unoccupied land
they could find in Céte d’Ivoire: the forests of Tai National Park.

Ghana
The forests of neighboring Ghana are little better off. Primatologist
Thomas Struhsaker traveled to western Ghana in 1995 to check on
the status of three highly endangered endemic primates. There had
been no reliable reports of any of the species since 1970, and it was
not known whether they still existed. The best possibility for relocat-
ing them was in some reserves that satellite images showed were still
forested.

When Struhsaker reached the reserves, he found that they had
been conspicuously degraded by logging and fuelwood gathering. He
also found them to be afflicted with empty forest syndrome, wherein

habitat has been hunted to exhaustion and is devoid of animals larger

-
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than rats.2! The continued existence of the reserves’ three endemic
primates is seriously in doubt.

By any reckoning, West Africa is a conservation disaster. What
should be the response of the international community? A crash pro-
gram to rescue some of the few degraded patches of habitat that
remain, none of which is large enough to be biologically viable over
the long run? Or abandonment of conservation efforts as a lost cause?
The choice is not a facetious one, as conservation dollars are in short
supply. Money spent in one region diminishes the amount that can be
spent in another. The negligible cost-effectiveness of conservation
dollars spent in West Africa to date suggests that scarce dollars are bet-

ter spent elsewhere.

CENTRAL AFRICAN TROPICS

The evergreen forest zone of Central Africa lies to the east of the
Dahomey Gap (a savanna that divides the forests of West Africa into
two distinct sections) and includes parts or all of Cameroon, the
Central African Republic, Congo, Gabon, Equatorial Guinea, and the
Democratic Republic of Congo (formerly Zaire). Here is the African
forest at its finest, supporting an extraordinary concentration of bio-
diversity, especially primates and other large mammals. The forest is
home to gorillas, chimpanzees, more than thirty species of monkeys,
forest elephants, and rare ungulates such as the bongo and the okapi.
Human population densities in central Africa tend to be lower than in
West Africa, so more of the primary forest remains. The inevitable as-
sault of the timber industry on central Africa’s forests has only just
begun, hampered by political instability in several countries and an al-
most total lack of infrastructure.

I have visited two parks in the tropical forest zone of central Africa,
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one in Cameroon and one in Gabon. The situation of both was mark-
edly better than reported here for West Africa, but only one of them

appeared to be free from external pressures.

Cameroon

I visited Korup National Park in southwestern Cameroon with a
small group of Princeton graduate students in 1989. Korup occupies a
narrow sliver of land between the Ndian River on the east and the
Nigerian border on the west. Our takeoff point was the town of Mun-
demba, a village lying at the edge of an interminable sea of oil palm
plantations that now occupies much of the erstwhile tropical forest
belt of Cameroon.

At the time of our visit, there were no organized facilities for
tourists. We were allowed to camp for the night in an empty building
that was part of a complex belonging to an oil palm plantation. The
next morning, we met Ferdinand Namata, an experienced guide who
had been recommended by a colleague. A representative of the
World Wide Fund for Nature kindly shuttled us by Land Rover to the
trailhead. We shouldered our packs, crossed the river on a rickety
footbridge, and proceeded into the forest on a well-worn trail. Ferdi-
nand was a superb guide. He knew the park and everything in it. T was
happily surprised to discover that he knew the scientific names of
many trees. Since most tropical trees lack recognized common names,
we could rely on the language of science to communicate about the
forest.

Korup is a beautiful park, preserving one of the finest tropical
forests I have seen on any continent. The trees are tall and majestic,
and the understory is uncrowded. One is never far from one of the
fresh, clear streams that wind down the gentle grade toward the
coast. Even better, there were few biting insects to detract from our

enjoyment of the forest.

——————
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Every day, Ferdinand led us along different trails in quest of the
park’s wildlife, but the more time we spent in the forest, the more we
realized how little wildlife there was. Occasionally, we could hear a
group of panicked monkeys fleeing through the forest canopy, but in
the week we were there, I failed to lay eyes on one. Ferdinand pointed
out some old elephant sign but admitted that there had not been any
elephants in that part of the park for at least two years. They had been
poached for their ivory. The only animal I saw, and it was only the
most fleeting glimpse, was a duiker (a forest antelope) that sprang
across the trail one morning.

Korup, like the reserves in Ghana, is afflicted by empty forest syn-
drome. Its shape, a long, narrow slice of land, makes it impossible to
protect. Hunters from Mundemba and other villages have free access
to the park, having only to cross the river to gain entrance. Moreover,
at the time of our visit, there were several villages within the park
whose residents helped themselves to the unprotected game. But
the most severe pressure on the park’s wildlife came from outside
Cameroon.

While walking the trails of Korup, we noticed little white mounds,
usually atop trunks of fallen trees. Ferdinand explained that the white
material was spent carbide, used to fuel the lamps of Nigerian market
hunters who worked the park at night. We were many kilometers
from the border, yet the white mounds were frequent. The long bor-
der with Nigeria was impossible to patrol. Moreover, how was a tiny
staff of ill-equipped guards to arrest armed Nigerians at night? Better
to patrol the forest by day, when it was safe, and to be home with the

family at night.

Gabon
Relative to other African countries, Gabon has a tiny population.

Compare its density of fewer than § persons per square kilometer
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with that of Rwanda, the highest on the continent, at 280 per square
kilometer.22 The hinterland is largely empty, thanks in part to gov-
ernment policies that encourage concentration of the population in
towns, where services such as education and medical care can be sup-
plied. The Gabonese people enjoy the highest standard of living in
sub-Saharan Africa, attributable to an economy buoyed by oil rev-
enues. Any Gabonese who so desires is guaranteed a government job.
Much menial work is performed by imported laborers from neigh-
boring countries.

So long as its oil reserves hold out, Gabon may offer the best hope
for preserving biodiversity in tropical Africa. The country was almost
entirely bypassed by the great wave of ivory poaching that spread
across Africa in the 1970s and 1980s, so it still has a healthy population
of elephants. The country also boasts 60,000 gorillas and 30,000 chim-
panzees distributed over a large fraction of the national territory.??
Lying in a major center of endemism, Gabon supports the richest pri-
mate communities on the planet.

I had the opportunity to visit Gabon in 1989 with a group of Prince-
ton graduate students. The morning after our arrival, we took a taxi
to the offices of the Ministére des Eaux et Foréts et de I'Envir-
onnement, the government agency that administers national parks in
Gabon. As in many tropical countries where tourists are an oddity,
written authorization to gain admission to a protected area must be
obtained in the capital city. We were pleasantly surprised to find that
the director was a genial gentleman whose office produced the re-
quired document that same morning, without a bribe. It was not the
kind of service one expects in some African countries. Later, we
heard through friends that the director had been jailed for his partici-
pation in an ivory smuggling ring.

Our destination was the Réserve de la Lopé, in the center of the

country. La Lopé is a bright spot in an otherwise dismal picture of

Parks: THE LasT BASTIONS OF NATURE &é 83

tropical forest conservation in Africa. The reserve does not have the
status of a national park and has been partly logged for okume, a
highly valued endemic tree. Otherwise largely intact at the time of
our visit (1989), La Lopé harbored healthy populations of gorillas,
chimpanzees, and elephants and was not under any pressure from
poachers, miners, or loggers. How long such tranquility will endure
remains to be seen. Gabon is a never-never land. Its economy is sup-
ported by oil and is subsidized by the French government. If the coun-
try had to live on renewable resources, it would be a different place.
La Lopé provided us with the thrill of seeing elephants, buffalo, and
hundreds of forest primates that did not flee at the sight of a human.
Colobus monkeys, mangabeys, and guenons of several species trav-
eled unhurriedly through the canopy in large, noisy groups, in stark
contrast with the situation at Korup. Apart from the wildlife, the best
thing about La Lopé, in my opinion, was its director, Alphonse. Intel-
ligent, educated, helpful beyond the call of duty, and above all dedi-
cated to supporting the reserve, he is the finest model of a park ad-
ministrator [ have yet to meet in a developing country. If only other
rain-forest parks had the benefit of such competence and integrity,
the prospects for conserving tropical biodiversity would be more

promising.

Madagascar

Often mentioned in the same breath with Africa is Madagascar, the
world’s fourth largest island. Located in the Indian Ocean roughly 500
kilometers east of Mozambique, Madagascar sits a world apart from
Africa biologically. Evolutionarily isolated for 60 million years, Mada-
gascar now harbors a unique flora and fauna, with nearly every or-
ganism apart from a few birds and bats endemic to the island. Mada-
gascar is therefore on every conservation organization’s list of priority

areas for biodiversity. Restricted to the island are approximately 10,000



84 \% REQUIEM FOR NATURE

plant species, all the world’s lemurs, dozens of chameleons and other
reptiles, 200 frogs, and scores of freshwater fish, not to mention
countless insects and other arthropods.?*

The age and isolation of Madagascar have made it into an evolu-
tionary museum, a repository of organisms whose ancestors disap-
peared from the rest of the world eons ago. Best known to the public
are Madagascar’s lemurs, small-brained but often colorful primates of
diverse sizes and habits. The closest relatives of the lemurs, the Adap-
ids, vanished 37 million years ago, but their next of kin, the lemurs,
lived on in Madagascar in an evolutionary time warp, sheltered from
modern primates, against which they could not possibly compete.

Madagascar was settled by humans about 1,200 years ago.?> Quite
remarkably, the nation’s nineteen ethnic groups all speak a common
tongue, Malagasy, related to languages spoken on the southern coast
of Borneo, from whence the first settlers presumably came. Subse-
quent contacts with Africans across the Mozambique Channel, Portu-
guese traders, Protestant and Catholic missionaries, and, finally, a
French colonial administration have left their marks on the culture.

The most biologically destructive of these cultural exchanges was
the introduction of cattle from Africa. In some parts of the island,
cattle are the measure of an individual’s wealth. The point is not to eat
them but simply to possess them—the more the better. Cattle are
money on the hoof. Unfortunately, cattle are extremely destructive to
vegetation. Not only do they devour the seedlings of trees and other
native plants, but they also demand large quantities of forage.

Cattle forage is not abundant in a tropical forest. To expand the
area that could be used by their cattle, early Malagasies set fires in the
dry season to bring in fresh grass. The practice was so widespread and

so devastating to native vegetation that by the time Europeans began

to explore the country in the late nineteenth century, forest cover had

disappeared over about 80 percent of the island’s surface. Much of the
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interior plateau had become a vast wasteland. I have never seen a more
desolate landscape—more thoroughgoing environmental destruc-
tion—than on the central plateau of Madagascar. Large areas have
eroded down to bedrock, which glistens in the sunlight as one passes
over in an airplane.

When I first visited Madagascar, in 1984, it was the poorest country

I had ever seen. In the near absence of a money economy, the govern-
ment subsisted on foreign aid. Shops were bereft of goods. The filthy
streets of downtown Antananarivo, the capital city, swarmed with
urchins and beggars. Conditions were no better in the countryside.
The people had no manufactured implements. Instead, they used
rudimentary hand-forged tools. One was an ersatz machete, a narrow
blade about 30 centimeters (1 foot) long, the end of which had been
bent to form a loop. A stick jammed into the loop served as a handle.
Another implement of similar construction but with a broader blade
was used for planting rice, the staple crop. A lack of foreign exchange
precluded acquisition of even the simplest manufactured goods. Not
even in the poorest parts of the Dominican Republic, a low point in
Latin America, had I found people too poor to afford a machete.

One part of the legacy of French colonialism in Madagascar was an
excellent system of parks and nature reserves. Located in parts of the
country that still supported natural vegetation, the reserves were rep-
resentative of the island’s diverse ecosystems. I had the opportunity to
explore two of these reserves, Analamazaotra Reserve, also known as
Périnet in French, and Betampun Reserve, located near the eastern
port city of Toamasina (formerly Tamatave).

Being conditioned to Latin America, where a Wild West lawless-
ness in the use of natural resources prevails almost everywhere, I was
stunned by what I found in Madagascar. Both Malagasy reserves were
guarded and respected by local people.

At Périnet, an easily accessible point on the read between the capi-
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tal and the main Indian Ocean port, a dilapidated hotel from the
French period catered to bird-watchers and nature seekers. Several
well-maintained trails radiated into the forest, offering a choice of
routes.

The biological piéce de résistance at Périnet is the indri, a teddy
bear of a primate with huge, round ears, the largest surviving lemur.
Indris are fady in Madagascar, meaning it is taboo to harm them.
Their wailing territorial cries have a haunting quality that may have
been likened by villagers to the voices of spirits from the other world.
Indris are a given at Périnet. Several groups of them occupied the for-
est within easy walking distance of the hotel. Having been studied by
primatologists, the animals were not shy of people and could be ob-
served and photographed at close range. Périnet offered the makings
of an ecotourism success story.

Not so at Betampun, the second reserve, which encompasses a tiny
remnant of nearly extinct coastal forest. We reached the reserve only
after a strenuous two-hour hike from the closest point of approach in
a four-wheel-drive vehicle. Yet to my surprise, when we arrived at the
boundary we found an astonishingly orderly scene. A warden and his
family lived there in a small cabin provided by Eaux et Foréts. A clean
and well-maintained guest house stood next to the warden’s, waiting
to receive visitors, who seldom arrived. We were thankful for such
comfortable and welcome shelter.

Betampun Reserve had itself become an island, the only remaining
patch of forest visible from a prominent hilltop. Cleared land extended
right up to the reserve’s boundary. However, unlike the boundary of
Cerros de Amotape National Park in Pert, the boundary of Betampun
was clearly and amply marked by signs in both Malagasy and French.
A lack of fresh cuts and other signs of incursion indicated that the
boundary was respected by local residents.

The main attraction of Betampun is the black-and-white ruffed
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lemur, another large and colorful primate. We could hear these ani-
mals calling in the depths of a ravine, but we were never able to see
them. The forest has survived at Betampun because the terrain is so
steep that no one can cultivate it. To reach the ravine’s bottom, where
we had heard the lemurs, it would have been necessary to rappel
down. Because of the steepness of the terrain, it wasn't practical to
enter the reserve. Instead, all we could do was walk along a narrow
ridge that constituted one boundary and peer into the forest, hoping
for a glimpse of one of Madagascar’s rare birds or primates. Whereas
Périnet offered ideal conditions for ecotourism, Betampun offered
only disappointment. Still, the reserve was obviously being protected,
a credit to Malagasy culture and the dedication of Eaux et Foréts per-
sonnel. ‘
The survival of the Périnet and Betampun reserves might be inter-
preted as an encouraging sign, a hopeful indication for the future. I
wish I could be so sanguine. The island’s population of slash-and-burn
farmers is expected to double in twenty-three years. In addition, ero-
sion and loss of fertility of existing agricultural land are as severe as
anywhere I have ever seen. Throngs of destitute peasants will have no
choice but to seek new land in the remaining forests. Deforestation,
conservatively estimated at 2,000 square kilometers per year in 1989,
was consuming the 24,000 square kilometers of remaining evergreen
forest at an appalling rate of 8 percent per year.2 Should the rate of
clearing not diminish, all remaining forest will be lost within a decade.
The prospects for Madagascar and all its biological uniqueness are

thus hardly better than those for West Africa.

AsiaAN TroPICS

The Asian tropics are underrated and unsung in the popular percep-

tion of biodiversity. Although the large animals that roam the conti-
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nent are nearly as diverse as those in Africa, many of them are poorly
known except to scientists because they are so difficult to view in their
forest haunts. To make matters worse, some of Asia’s most distinctive
fauna lives in countries such as Vietnam and Cambodia, which have
been embroiled in social conflict for decades. Even where there are
parks in countries at peace, many of them are difficult to gain access
to and offer few or no facilities for visitors. Asian wildlife has conse-
quently languished on the sidelines of the booming ecotourism in-
dustry.

Whereas Africa has only two rhinoceros species, Asia boasts three.
Tigers, leopards, clouded leopards, snow leopards, and a host of lesser
cats fill out a roster of felines unmatched by any other continent.
Counterbalancing Africa’s gorillas and chimps are Asia’s great apes,
gibbons, and orangutans. Elephants, gaurs, bantengs, tapirs, tarkins,
sun bears, and sambars add to the list of impressive mammals. Yet few
of these animals are readily seen in the open in broad daylight, so they
are poorly known to the public. To view any of them in the wild, one
must be both intrepid and persistent. Asian wildlife is not for the one-
day cruise ship stopover or the quick safari-style bus tour.

Because my own experience in Asia is limited to a single three-week
visit, I am unable to provide a personal perspective on the region’s

parks. Thus, I am obliged to draw on other sources.

Nepal

One of the brightest success stories in Asian conservation is Royal
Chitwan National Park in Nepal. A royal hunting reserve since 1846, it
was made a national park in 1973. Protecting a mosaic of forests and
grassland, the park supports one of the most impressive herds of large
mammals in Asia, including the largest population of great one-

horned rhinoceroses. Tourists can view rhinos and tigers from ele-

[,
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phant back, as did Hillary Rodham Clinton and her daughter, Chel-
sea, in 1996.

The history of Chitwan provides an example of how rapidly condi-
tions around national parks can change. The Terai region, in which
Chitwan is located, was Jargely unpopulated until the 1950s. A malaria
eradication program then alleviated the primary obstacle to settle-
ment, and migration from the Himalayan foothills began. By 1980,
there were 260,000 people living in 320 villages around the park’s
boundary.2” The region continues to attract migrants, and its popula-
tion was growing at 6 percent annually in 1990, fast enough to double
in just twelve years.

One-horned rhinoceroses are the centerpiece attraction of Chit-
wan. To conserve them, the Nepalese government spends nearly
$2,250 per square mile on management and protection of the park, an
amount that is roughly matched by tourist gate receipts.?® Rhino
poaching is kept to a minimum by the presence of 800 soldiers of the
Royal Nepalese Army. Park administrators have found that offering
rewards for information is the best way to thwart poaching. In 1993,
for example, $3,500 was paid to informants, and thirty-seven thino
poachers were apprehended.?® Consequently, Chitwan harbors one of
the few increasing rhinoceros populations in the world.

Enforcement of park regulations against firewood gathering, cattle
grazing, and other infractions is equally rigorous. In 1985, 554 viola-
tors were fined and 1,306 cattle were impounded by the park’s author-
ities. Without constant vigilance and vigorous enforcement, requir-
ing the presence of the Nepalese army, Chitwan’s rhinos and other
wildlife would be doomed. How much longer can the government
sustain the will to resist such relentless pressure, a pressure that can

only increase in lockstep with increases in the local population?
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Thailand

The 220,000-hectare Khao Yai National Park, located about 200 kilo-
meters northeast of Bangkok, conserves one of the largest remaining
tracts of tropical moist forest in mainland Asia. Like Royal Chitwan
National Park, Khao Yai is a major tourist destination, attracting
250,000 to 400,000 visitors annually.?® For many rare species, it offers
one of the last viable remnants of habitat in Thailand. But like many
other parks, Khao Yai has become an island, the land surrounding it
having been deforested within the past three decades.

As of 1990, about 53,000 people lived in 150 villages around the
park’s perimeter.’! A majority of these people illegally occupy land
classified as reserved forest, as do more than 7 million other villagers
around the country. Sporadic efforts at park enforcement have gener-
ated mortal hostility between local villagers and personnel of the
National Parks Division of the Royal Forest Department. Despite
$400,000 in foreign funding directed toward stabilizing the economy
of villagers living around the park, logging and poaching continue
unabated.32

Pressure on the resources of Khao Yai has been exacerbated by de-
velopments elsewhere in the country. As recently as 1950, Thailand
could claim more than 350,000 square kilometers of closed-canopy
forest. By 1988, satellite images revealed that less than 80,000 square
kilometers remained. Unusually heavy monsoon rains that year, ag-
gravated by deforested watersheds, produced massive flooding. A
stunned government reacted by banning all further logging. However,
the ban perversely stimulated a tripling of the price of lumber in
Bangkok as Thailand lurched from being a net exporter of forest
products to being a net importer.*

Spurred on by higher-than-ever prices, loggers ignored the ban and
redoubled their cutting efforts. Aerial surveys conducted by the Royal

Forest Department in 1989, after the ban was in effect, revealed that
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54 percent more forest had been logged than in the previous year.?*
High prices coupled with lax enforcement generate uncontrollable
pressure on forest resources, regardless of the formal status of the

land.

READ THIS CONCLUDING SECTION ON DEGRADATION

DownNs1zEDp, DEGRADED, DEGAZETTED

Downsizing, degradation, and degazetting are steadily eroding the ef-
fective area of existing tropical parks. Because the number of new
parks being created in the Tropics has dwindled to a trickle, the accel-
erating degradation of parklands will soon exceed the annual area of
newly decreed parklands. No one knows how the two rates compare
because few data exist on park degradation. It is not possible, for ex-
ample, to detect the empty forest syndrome from space.

The crossover point at which parkland lost to degradation exceeds
the creation of new parkland may already have been passed. Almost
certainly, the point has already been passed in Africa. Asia will not be
far behind. When that point is passed for the Tropics as a whole, there
will be no reversing the clock, no second chance. The effort to con-
serve the earth’s biodiversity will enter its endgame. What then?

Park degradation poses an insidious and almost intractable di-
lemma. Once hundreds or thousands of peasant families have helped
themselves to parkland and cleared its forests for subsistence plots,
the situation becomes politically delicate, even in countries with
authoritarian governments. A standard political response might be as
follows: “How can I deny my constituents the opportunity to grow
food for their families? The park was created at another time, when
conditions were different, when there was enough land for everyone.
Besides, the park has benefited foreigners almost exclusively. Now the
needs of our people are greater, and the park’s land must help serve

those needs.” What response does conservation have to this riposte? If
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the response is to eject the squatters in order to alleviate pressure on
the park, the squatters immediately become the politician’s problem,
a problem he or she does not want. In many countries, the option of
moving people to fresh, unclaimed land elsewhere no longer exists.

The frontier has closed. What then? There are no good answers.

sy






