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Ask three doctors with different medical
backgrounds about the health of a patient
and you will probably get three different
opinions—diagnoses that agree in gener-
al but differ considerably in emphasis and
detail. Ask three environmental scientists
about the health of the planet and you
may hear something similar. Some envi-
ronmental assessments will track changes
in biogeochemical cycles—rates of soil
erosion, freshwater depletion, or fluctua-
tions in the composition of Earth’s atmos-
phere. Others might measure the harvest
and regrowth of key biological resources,
such as forests, fisheries, and grasslands.
But arguably the single most direct mea-
sure of the planet’s health is the status of
its biological diversity—usually expressed
as the vast complex of species that make
up the living world. Measuring biodiversi-
ty is an extremely complicated and subtle
task, but four basic questions usually dom-
inate the inquiry: How many species are
there? What are they? Where are they?
And what is happening to them?

The biodiversity around us today is the

result of more than 3 billion years of evo-
lution. Species declines and extinctions
have always been a natural part of that
process, but there is something dis-
turbingly different about the current
extinction patterns. Examinations of the
fossil record of marine invertebrates sug-
gest that the natural or “background” rate
of extinctions—the rate that has prevailed
over millions of years of evolutionary
time—claims something on the order of
one to three species per year. In stark con-
trast, most estimates of the current situa-
tion are that at least 1,000 species are lost
a year—an extinction rate 1,000 times the
background rate even with the most con-
servative assumptions. Like the dinosaurs
65 million years ago, humanity now finds
itself in the midst of a mass extinction: a
global evolutionary convulsion with few
parallels in the entire history of life. But
unlike the dinosaurs, we are not simply
the contemporaries of a mass extinc-
tion—we are the reason for it.1

The loss of species touches everyone,
for no matter where or how we live, bio-
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diversity is the basis for our existence.
Earth’s endowment of species provides
humanity with food, fiber, and many
other products and “natural services” for
which there simply is no substitute.
Biodiversity underpins our health care
systems; some 25 percent of drugs pre-
scribed in the United States include
chemical compounds derived from wild
organisms, and billions of people world-
wide rely on plant- and animal-based tra-
ditional medicine for their primary
health care. Biodiversity provides a wealth
of genes essential for maintaining the
vigor of our crops and livestock. It pro-
vides pollination services, mostly in the
form of insects, without which we could
not feed ourselves. Frogs, fish, and birds
provide natural pest control; mussels and
other aquatic organisms cleanse our
water supplies; plants and microorgan-
isms create our soils.2

But these natural goods and services—
essential though they are—constitute a
minor part of the picture. Most of what we
are losing is still a mystery to us. As the
noted Harvard University biologist
Edward O. Wilson puts it, we live on an
unexplored planet. We have barely begun
to decipher the intricate ecological mech-
anisms that keep natural communities
running smoothly. We do not know—
even to a rough order of magnitude—
how many species there are on Earth. To
date, scientists have catalogued about 1.8
million species of animals, plants, fungi,
bacteria, and other organisms; most esti-
mates of the number yet to be formally
described range from 4 million to 40 mil-

lion. (The single most species-rich group
of organisms appears to be insects; bee-
tles, in particular, currently account for
25 percent of all described species.)3

This situation presents some serious
problems for exploring the dimensions of
the current mass extinction—and the
possible responses to it. If we do not even
know how many species there are, how
can we be sure about the true scale of cur-
rent species losses? If we do not under-
stand most species’ ecological relation-
ships, how can we tell what their disap-
pearance might mean for our planet’s
life-support systems? One way to
approach these hurdles is to focus on the
groups of organisms we already know the
most about—birds, mammals, reptiles,
amphibians, and fish. These are the verte-
brate animals, distinguished from inverte-
brates by an internal skeleton and a spinal
column—a type of anatomy that permits,
among other things, complex neural
development and high metabolic rates.

Vertebrates combined total about
50,000 species, and can be found in virtu-
ally all environments on Earth, from the
frozen expanses of Antarctica to scorch-
ing deserts and deep ocean abysses. By
virtue of the attention they receive from
researchers, vertebrates can serve as eco-
logical bellwethers for the multitude of
small, obscure organisms that remain
undescribed and unknown. Since verte-
brates tend to be relatively large and to
occupy the top rungs in food chains, habi-
tats healthy enough to maintain a full
complement of native vertebrates will
have a good chance of retaining the inver-
tebrates, plants, fungi, and other small or
more obscure organisms found there.
Conversely, ecological degradation can
often be read most clearly in native verte-
brate population trends.4

Perhaps the most celebrated example
of this “bellwether effect” was the intense
research effort set off by the publication
of Rachel Carson’s Silent Spring in 1962,
which described the danger that
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organochlorine pesticides pose to wild
vertebrates, particularly birds. The study
of wildlife toxicology is now routine: ecol-
ogists often monitor vertebrate popula-
tions as a way of checking on the general
health of an ecosystem. In the North
American Great Lakes, for example,
researchers gauge water quality partly by
examining the health of the fish. Some
vertebrate declines may signal trouble
that we cannot clearly see in any other
way, as with the mysterious amphibian
declines discussed later in this chapter.5

Even though vertebrates are a relative-
ly small fraction of total biodiversity, track-
ing their status is a huge task. The institu-
tion leading this effort is the World
Conservation Union (known as IUCN,
from its original name), an international
environmental coalition that since the
1960s has published the Red Data Book, a
listing of all animal species known to be
threatened with extinction around the
world. The Red Data Book is compiled
through extensive consultation with sci-
entists who have in-depth field knowledge
of the animals concerned. When com-
bined with various other ways of diagnos-
ing the planet’s environmental illnesses,
the Red Data Book findings on vertebrates
offer a critical insight into the biodiversity
crisis—and on what we must do to halt it.

BIRDS: THE CLEAREST OF ALL

INDICATORS

With their prominent voices, vivid colors,
and unparalleled mobility, birds have won
a great deal of attention from scientists
and laypeople alike. As a result, we know
more about the ecology, distribution, and
abundance of the nearly 10,000 species of
birds than we do about any other class of
organisms on Earth. Not surprisingly, birds
were the first animals that IUCN compre-
hensively surveyed, in 1992, followed by

full reassessments in 1994 and 1996.6
The latest news is not good. Estimates

are that at least two out of every three
bird species are in decline worldwide,
although only about 11 percent of all
birds are already officially threatened
with extinction. (See Table 3–1.) Four
percent—403 species—are “endangered”
or “critically endangered.” These include
species like the crested ibis, a wading bird
that has been eliminated from its former
range in Japan, the Korean peninsula,
and Russia, and is now down to one small
population in the remote Qinling moun-
tains of China. Another 7 percent of all
birds are in slightly better condition in
terms of numbers or range size, but still
remain highly vulnerable to extinction.7

The red-cockaded woodpecker is one
vulnerable species that scientists hope is
on the road to recovery. This bird is
found only in mature pine forests—espe-
cially longleaf pine—in the southeastern
United States, a habitat leveled by logging
and agricultural clearing over the past two
centuries. The woodpecker’s recovery
depends on the success of efforts to
restore longleaf pine habitat throughout
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Table 3–1. Conservation Status of Birds, 1996

Status Total Share
(number) (percent)

Not Currently 7,633 80
Threatened

Nearing Threatened 875 9
Status

Threatened— 704 7
Vulnerable to 
Extinction

Threatened—In 403 4
Immediate Danger 
of Extinction

SOURCE: Jonathan Baillie and Brian Groombridge,
eds., 1996 IUCN Red List of Threatened Animals
(Gland, Switzerland: World Conservation Union,
1996).



this area by prescribed burning, replicat-
ing the once common low-intensity forest
fires that the pines and the woodpeckers
are exquisitely adapted to.8

Membership in this pool of threatened
species is not spread evenly among differ-
ent taxonomic orders or groups of birds.
The most threatened major groups
include rails and cranes (both specialized
wading birds), parrots, terrestrial game
birds (pheasants, partridges, grouse, and
guans), and pelagic seabirds (albatrosses,
petrels, and shearwaters). About one
quarter of the species in each of these
groups is currently threatened. Only 9
percent of songbirds are threatened, but
they still contribute the single largest
group of threatened species (542)
because they are far and away the most
species-rich bird order.9

The leading culprits in the decline of
birds are a familiar set of interrelated fac-
tors all linked to human activity: habitat
alteration, overhunting, exotic species
invasions, and chemical pollution of the
environment. Habitat loss is by far the
leading factor—at least three quarters of
all threatened bird species are in trouble
because of the transformation and frag-
mentation of forests, wetlands, grasslands,
and other unique habitats by human
activities, including intensive agriculture,
heavy livestock grazing, commercial
forestry, and suburban sprawl. In some
cases, habitat alteration is intensive and
large-scale, as when an internationally
funded development project converts
large areas of native forest to plantation
crops, or a large dam drowns a unique
river basin. In other instances, habitat is
eroded gradually over time, as when a
native grassland is fragmented into small-
er and smaller patches by farming com-
munities expanding under a growing
population.10

Whatever the pattern, any given
instance of habitat loss usually results
from complex interactions between dif-
ferent institutions, organizations, and

social groups. For instance, the conver-
sion of tropical forest in Darién province
in Panama is linked to the actions and
aims of commercial logging companies,
small landowners (both long-time resi-
dents and recent immigrants), large
landowners, government representatives,
international consumers, international
development agencies, and even conser-
vationists. (For other examples of forest
loss, see Chapter 2.)11

The birds hit hardest by habitat loss are
ecological specialists with small ranges.
Such species tend to reside full-time in
specific, often very local habitat types,
and are most abundant in the tropical
and subtropical regions of Latin America,
sub-Saharan Africa, and Asia. More than
70 percent of South America’s rare and
threatened birds do not inhabit lowland
evergreen rainforests or the commonly
cited hotspot of environmental concern,
the Amazon Basin. Instead, they hail from
obscure but gravely disturbed habitats
such as the cloud-shrouded montane
forests and high-altitude wetlands of the
northern and central Andes, deciduous
and semiarid Pacific woodlands from
western Colombia to northern Chile, and
the fast-disappearing grasslands and river-
ine forests of southern and eastern Brazil.
The long list of imperiled birds native to
these little-noticed habitats signals that
what is being lost in South America is not
just rainforests but a far more diverse and
intricate ecological mosaic, vanishing
before most people have even become
aware of its existence.12

High concentrations of gravely endan-
gered birds are also found on oceanic
islands worldwide. Birds endemic to insu-
lar habitats—that is, found nowhere
else—account for almost one third of all
threatened species and an astounding 84
percent of all historically known extinc-
tions. These unfortunate numbers reflect
the fact that island birds tend naturally to
have smaller ranges and numbers, mak-
ing them more susceptible to habitat dis-
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turbance. And since island birds are often
concentrated in just a handful of popula-
tions, if one such group is wiped out by a
temporary catastrophe such as a drought,
the birds often have few population
sources from which they can recolonize
the formerly occupied habitat. Equally
important is that many island birds have
evolved in isolation for thousands or even
millions of years. Such species are partic-
ularly vulnerable to human hunting, as
well as predation and competition from
nonnative, invasive species. (Invasives are
highly adaptable animals and plants that
spread outside their native ecological
ranges—usually with intentional or inad-
vertent human help—and thrive in
human-disturbed habitats.)13

It is likely that island birds have had ele-
vated extinction rates for at least the past
two millennia. Archeologists have used
bird remains from Pacific islands to docu-
ment a wave of extinctions as Melanesian
human populations—and attendant rats,
dogs, and other domestic animals—
expanded across the western and central
Pacific, colonizing new island chains.
Disturbance of island ecosystems also was
severe during the European colonial era,
and advanced again in our modern age of
jet travel and global economic trade. As a
result, island birds continue to dwindle.14

Among countries with more than 200
native bird species, the highest threat-
ened share—15 percent—is found in two
island archipelagos, New Zealand and the
Philippines. The tiny island nation of
Mauritius in the Indian Ocean has record-
ed 21 bird extinctions since the arrival of
humans in the 1600s. Mauritian species
gone forever include several species of
flightless herons and the famed dodo, an
aberrant flightless pigeon nearly the size
of a turkey.15

No island birds have been more deci-
mated than those of Hawaii, however.
Virtually all of Hawaii’s original 90-odd
bird species were found nowhere else in
the world. Barely one third of these

species remain alive today, the rest having
vanished under Polynesian and modern-
day impacts, and two thirds of these con-
tinue to be threatened with extinction.
The degree of ecological disruption in
Hawaii is so great that all lowland
Hawaiian songbirds are now nonnative
species introduced by humans.16

While island species and those specific
to certain habitats dominate the ranks of
the world’s most endangered birds, an
equally disturbing trend is population
declines in more widespread species, par-
ticularly those that migrate seasonally
between breeding and wintering grounds.
In the Americas, more than two thirds of
the migratory bird species that breed in
North America but winter in Latin
America and the Caribbean declined in
abundance between 1980 and 1991.
Some—including yellow-billed cuckoos,
Tennessee warblers, and Cassin’s king-
birds—declined by more than 4 percent a
year. Two decades of bird surveys in Great
Britain and central Europe have also
revealed strong declines in long-distance
migrants that winter in sub-Saharan
Africa.17

Long-term population declines in
migratory birds are tied to a host of con-
tributing hazards. Habitat loss squeezes
species on both breeding and wintering
grounds, as well as at key stopping
points—such as rich tidal estuaries for
shorebirds—along their migratory routes.
In North America, the loss of almost half
of all wetlands has been a major factor
behind a 30-percent drop in the popula-
tions of the continent’s 10 most abundant
duck species. Further south, from Mexico
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All lowland Hawaiian songbirds are
now nonnative species introduced by
humans.



to Colombia, many migratory songbirds
winter in coffee plantations, where coffee
bushes have traditionally been grown
under a shady canopy of native forest
trees. Unfortunately, this habitat is disap-
pearing as plantations intensify and
replant with higher yielding, sun-tolerant
coffee varieties that do not require shade.
The result is that neotropical migrants
must search even harder to find suitable
wintering territory.18

Excessive hunting also remains a haz-
ard for many migratory species. In a num-
ber of Mediterranean nations, there is an
enduring tradition of pursuing all birds
indiscriminately, regardless of size or sta-
tus. Local species are hunted intensively
for food, and migrants that breed in
northern Europe must brave an annual
fusillade of guns and snares as they fly
south to Africa. In Italy alone, as many as
50 million songbirds are harvested every
year as bite-sized delicacies.19

Exposure to chemical pollution is
another problem that many birds face.
The greatest risk of pesticide and pollu-
tion exposure occurs in developing coun-
tries, where many chemicals banned from
use in industrial nations continue to be
applied or discharged indiscriminately. In
late 1995 and early 1996, about 5 percent
of the world’s population of Swainson’s
hawks—some 20,000 birds—died in unin-
tentional mass poisonings on their winter-
ing grounds in Argentina’s pampas. Local
farmers were applying heavy doses of an
internationally manufactured organo-
phosphate pesticide called monocro-
tophos to control grasshopper outbreaks
on their crops. The hawks, which breed in
western North America, were exposed to
the chemical when they fed on the
grasshoppers, one of their main winter
food sources. Argentina has since banned
the use of monocrotophos on grasshop-
pers and alfalfa, and no large hawk kills
were found during the 1996–97 wintering
season, but it is unclear how long it will
take the Swainson’s hawk population to

recover from these large losses.20

Whether reduced by the conversion of
key habitats such as wetlands, by overex-
ploitation in the form of hunters’ guns, or
by chemical contamination of water and
food supplies, the decline of migratory
birds is sobering because it is a loss not
just of individual species but of an entire
ecological phenomenon. Present-day
migrants must negotiate their way across
thousands of kilometers of tattered and
frayed ecological landscapes. The fact that
many birds continue to make this journey,
despite the threats and obstacles, is cause
for hope and inspiration. Yet as long as
bird diversity and numbers continue to
spiral downward, there can be no rest in
the effort to protect and restore breeding
grounds, wintering areas, and key refuel-
ing sites that all birds—migratory and res-
ident—simply cannot live without.

MAMMALS: A DARKER PICTURE

When the conservation status of birds was
first comprehensively assessed by IUCN,
the degree of endangerment—about 11
percent—was taken as the best available
estimate of endangerment for all verte-
brates, invertebrates, and other life on
Earth. Then in 1996, IUCN comprehen-
sively reviewed the status of all mammal
species for the first time, allowing for a
full comparison with birds. Unfortunately,
the news was not good—about 25 percent
of all mammal species are treading a path
that, if followed unchecked, is likely to
end in their disappearance from Earth.
(See Table 3–2.) This suggests that mam-
mals are substantially more threatened
than birds, and raises a larger question
about which of these groups better repre-
sents the level of endangerment faced by
other organisms.21

Out of almost 4,400 mammal species,
about 11 percent are already “endan-

(6) State of the World 1998



gered” or “critically endangered.”
Another 14 percent remain vulnerable to
extinction, including the Siberian musk
deer, whose populations in Russia have
fallen 70 percent during this decade due
to increased hunting to feed the booming
trade in musk, used in perfumes and tra-
ditional Asian medicine. An additional 14
percent of mammal species also come
very close to qualifying as threatened
under the criteria used by IUCN to assess
species’ status. These “near-threatened”
species tend to have larger population
sizes or be relatively widespread, but
nonetheless face pressures that have them
on the fast track to threatened status in
the not-too-distant future. One near-
threatened species is the African red
colobus monkey. Its huge range stretches
from Senegal to Kenya, but the red
colobus faces hunting pressure and habi-
tat loss everywhere it occurs, and is declin-
ing in numbers.22

Among major mammalian groups, pri-
mates (lemurs, monkeys, and apes) occu-
py the most unfortunate position, with
nearly half of all primate species threat-

ened with extinction. Also under severe
pressure are hoofed mammals (deer, ante-
lope, horses, rhinos, camels, and pigs),
with 37 percent threatened; insectivores
(shrews, hedgehogs, and moles), with 36
percent; and marsupials (opossums, walla-
bies, and wombats) and cetaceans (whales
and porpoises), at 33 percent each. In
slightly better shape are bats and carni-
vores (dogs, cats, weasels, bears, raccoons,
hyenas, and mongooses), at 26 percent
apiece. Rodents are the least threatened
mammalian group, at 17 percent, but also
the most diverse. As with songbirds,
rodents still contribute the most threat-
ened species—300—of any group.23

The biggest culprit in the loss of mam-
malian diversity in the late twentieth cen-
tury is the same as that for birds—habitat
loss and degradation. As humankind con-
verts forests, grasslands, riverways, wet-
lands, and deserts for intensive agricul-
ture, tree plantations, industrial develop-
ment, and transportation networks, we
relegate many mammals to precarious
existences in fragmented, remnant habi-
tat patches that are but ecological shad-
ows of their former selves.

Habitat loss is a principal factor in the
decline of at least three quarters of all
mammal species, and is the only signifi-
cant factor for many small rodents and
insectivores that are not directly persecut-
ed. The major reason primates are so
threatened is their affinity for tropical
forests, a habitat under siege around the
globe. In regions where forest degrada-
tion and conversion have been most
intense, such as South and East Asia,
Madagascar, and the Atlantic forest of east-
ern Brazil, on average 70 percent of the
endemic primate species face extinction.24

The loss of habitat also afflicts marine
mammals, though it usually proceeds as
gradual, cumulative declines in habitat
quality rather than wholesale conversion
of ecosystems (as when a forest is replaced
by a housing development). Marine mam-
mals, particularly those that inhabit
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Table 3–2. Conservation Status of 
Mammals, 1996

Status Total Share
(number) (percent)

Not Currently 2,661 61
Threatened

Nearing Threatened 598 14
Status

Threatened— 612 14
Vulnerable to 
Extinction

Threatened—In 484 11
Immediate Danger 
of Extinction

SOURCE: Jonathan Baillie and Brian Groombridge,
eds., 1996 IUCN Red List of Threatened Animals
(Gland, Switzerland: World Conservation Union,
1996).



densely populated coastal areas, now have
to contend with polluted water and food,
physical hazards from fishing gear, heavy
competition from humans for the fish
stocks on which they feed, and hazardous,
noisy boat traffic. Along the coastline of
Western Europe, bottlenose dolphins and
harbor porpoises—the only two cetaceans
that regularly use near-shore European
waters—seem to be steadily declining.
Seal populations in the Baltic Sea carry
very high chemical pollutant loads in
their tissues that appear to decrease their
reproductive success.25

In addition to habitat loss, at least one
in five threatened mammals faces direct
overexploitation—excessive hunting for
meat, hides, tusks, and medicinal prod-
ucts, and persecution as predators of and
competitors with fish and livestock.
Overexploitation tends to affect larger
mammals disproportionately over smaller
ones, and when strong market demand
exists for a mammal’s meat, hide, horns,
tusks, or bones, species can decline on
catastrophic scales.26

While the drastic population crashes of
great whales, elephants, and rhinos are
well known, the long shadow of overex-
ploitation actually reaches much further.
For instance, only the most remote or
best-protected forests throughout Latin
America have avoided significant loss of
tapirs, white-lipped peccaries, jaguars,
wooly and spider monkeys, and other
large mammals that face heavy hunting
pressure from rural residents. Much of
this hunting is for home subsistence—
wild game meat is an important source of
protein in the diets of rural residents, par-
ticularly for indigenous people. One esti-
mate pegs the annual mammal take in the

Amazon Basin at more than 14 million
individuals.27

Yet the real problem occurs when hunt-
ing is done to supply markets rather than
just for home consumption. In central
African forests, there is now intensive,
indiscriminate hunting of wildlife for the
regional trade in wild game or bushmeat.
In parts of Cameroon, the Democratic
Republic of Congo (formerly Zaire), and
other countries, the sale of bushmeat to
traders supplying urban areas is the main
income-generating activity available to
rural residents. Rural and urban bushmeat
consumption in Gabon has been estimat-
ed at 3,600 tons annually. The bushmeat
trade is closely linked in many areas with
logging operations, which is the main
activity opening up roads in previously iso-
lated areas, thereby giving hunters access
to new, game-rich territory.28

Throughout South and East Asia, a
major factor fueling excessive wildlife
exploitation is the demand for animal
parts in traditional medicine. Tigers—the
largest of all cats—once ranged from
Turkey to Bali and the Russian Far East,
and have been the subject of organized
conservation projects for more than two
decades. At first these projects appeared
to be having some success—until the mid-
1980s brought a burgeoning demand in
East Asia for tiger parts as aphrodisiacs
and medicinal products. With the body
parts of a single tiger potentially worth as
much as $5 million, illegal hunting sky-
rocketed, particularly in the tiger’s strong-
hold—India. Wild tigers now total barely
3,000–5,000 individuals, many in small,
isolated populations that are doomed
without more intensive protection.29

The loss of a region’s top predators or
dominant herbivores is particularly dam-
aging because it can trigger a cascade of
disruptions in the ecological relationships
among species that maintain an ecosys-
tem’s diversity and function. Large mam-
mals tend to exert inordinate influence
within their ecological communities by
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consuming and dispersing seeds, creating
unique microhabitats, and regulating
populations of prey species. In Côte
d’Ivoire, Ghana, Liberia, and Uganda,
certain trees—including valuable timber
species—have shown reduced regenera-
tion after the crash of elephant popula-
tions, which the trees depend on for seed
dispersal. Similarly, decades of excessive
whaling reduced the number of whales
that die natural deaths in the open
oceans. This may have adversely affected
unique deep-sea communities of worms
and other invertebrates that decompose
the remains of dead whales after they
have sunk to the ocean floor.30

Mammals in most regions have been
less susceptible than birds to invasive
species, but there is one big exception—
the unique marsupial and rodent fauna of
Australia, long isolated from other conti-
nents. The introduction of nonnative rab-
bits, foxes, cats, rats, and other animals
has combined with changing land use pat-
terns during the past two centuries to give
Australia the world’s worst modern
record of mammalian extinction. Nine-
teen mammal species have gone extinct
since European settlement in the eigh-
teenth century, and at least one quarter of
the remaining native mammalian fauna
remains threatened. Most declines and
extinctions have occurred among small to
medium-sized ground-dwelling mammals,
such as bandicoots and mice, from interi-
or Australian drylands. These habitats
have been drastically altered by invasive
species (particularly rabbits) in conjunc-
tion with extensive livestock grazing, land
clearance for wheat cultivation, and
altered fire patterns following the decline
of traditional aboriginal burning of brush
and grasslands.31

Taken together, the problems bedevil-
ing mammals in today’s world—habitat
loss, overhunting, invasive species—are
not all that more intensive than those
faced by birds. So how can we account for
the fact that one in every four mammals is

in danger of extinction, compared with
only one in every 10 birds? The answer, it
seems, may be found in how well mam-
mals and birds cope with the pressures
placed on them by humankind. Since
birds tend to be more mobile and wide-
ranging, they may be able to find food
and shelter more easily in the fragmented
and disjointed landscapes produced by
human disturbance. Birds are also smaller
on average than mammals, so they
require smaller ranges and fewer
resources for survival—advantages when
habitat and food supply become restrict-
ed. But while few other organisms have
the resource demands of most mammals,
few likewise are as mobile as birds, mak-
ing it difficult to predict which group is a
better guide for assessing the level of
endangerment of other organisms.

REPTILES AND AMPHIBIANS:
THE HIDDEN FAUNA

Like their furred and feathered verte-
brate kin, reptiles and amphibians
(known collectively to scientists as her-
petofauna) do not possess huge numbers
of species—about 6,300 documented for
reptiles and 4,000 for amphibians. Both
groups share with the world’s many inver-
tebrates the fate of being less well known
and relatively little studied. As a result,
only a fifth of all reptile species and bare-
ly one eighth of all amphibian species
have been formally assessed by scientists
for their conservation status. Among rep-
tiles, the status of turtles, crocodilians,
and tuataras (an ancient lineage of two
lizard-like species living on scattered
islands off New Zealand) has been com-
prehensively surveyed. But most snakes
and lizards remain unassessed, as do the
two main orders of amphibians, frogs and
salamanders.32

The herpetofauna that have been sur-
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veyed, however, reveal a level of endan-
germent closely in line with that of mam-
mals. (See Tables 3–3 and 3–4.) Twenty
percent of surveyed reptiles currently
rank as endangered or vulnerable, while
25 percent of surveyed amphibians are so
designated. The country with the highest
number of documented threatened her-
petofauna is Australia, at 62 species, fol-
lowed closely by the United States with 52
species. These are not the most species-
rich countries for these creatures—Brazil,
for instance, leads in amphibians and
Mexico has the most reptiles—but are
simply the countries where herpetofauna
have been most thoroughly surveyed and
monitored.33

Among reptiles, species are declining
for reasons similar to those affecting birds
and mammals. Habitat loss is again the
leading factor, contributing to the decline
of 68 percent of all threatened reptile
species. In island regions, habitat degra-
dation has combined with exotic species
to fuel the decline of many unique rep-
tiles. In Ecuador’s famed Galápagos arch-
ipelago, the largest native herbivores are
reptiles—long-isolated giant tortoises and
land and marine iguanas found nowhere
else in the world. Introduced goats are
winning out over the native reptiles, how-
ever, and these interlopers have already
eliminated unique populations of tortois-
es on 3 of 14 islands within the Galápagos
chain. At least two other tortoise popula-
tions are in imminent danger.34

In addition, a surprising 31 percent of
threatened reptiles are affected directly
by hunting and capture by humans. This
figure may be somewhat inflated since the
reptile groups most thoroughly assessed
—turtles and crocodilians—are also
among those most pursued by humans.
Nevertheless, the high percentage is a
clear indication of the heavy exploitation
suffered by these species.35

The plight of sea turtles has been stud-
ied and publicized since at least the
1960s, and all seven species are judged by

IUCN as endangered, with many popula-
tions continuing to dwindle. Although
there has been progress on protecting sea
turtles at some of their best known nest-
ing grounds, illegal poaching of turtles
for meat and eggs remains a widespread
problem. Where beaches are lit at night
with artificial lights, as at tourist resorts,
hatchling turtles become disoriented and
crawl toward the land rather than the sea.
Moreover, sea turtles continue to suffer
inadvertent but significant mortality from
nets set for fish and shrimp. In one survey
of a surface driftnet some two kilometers
in length set for sharks off the coast of
Panama, observers counted one sea turtle
accidentally entangled for every 150
meters of fishing net.36

Although less well known than their
seagoing relatives, tortoise and river turtle
species also are exploited intensively in
certain regions, to the point where many
populations are greatly depleted.
Tortoises and river turtles throughout
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Table 3–3. Conservation Status of 
Reptiles Surveyed, 1996

Status Total1 Share
(number) (percent)

Not Currently 945 74
Threatened

Nearing Threatened 79 6
Status

Threatened— 153 12
Vulnerable to 
Extinction

Threatened—In 100 8
Immediate Danger 
of Extinction
1Numbers reflect only the species surveyed for

conservation status, not the total number of species
known in each group.
SOURCE: Jonathan Baillie and Brian Groombridge,
eds., 1996 IUCN Red List of Threatened Animals
(Gland, Switzerland: World Conservation Union,
1996).



Southeast Asia have long been an impor-
tant source of meat and eggs for local res-
idents. There is now also a burgeoning
international trade in these species to
China, where they are used in traditional
medicine. According to a recent report by
TRAFFIC, a group that monitors the
international wildlife trade, the annual
East Asian trade in tortoises and river tur-
tles involves some 300,000 kilograms of
live animals, with a value of at least $1 mil-
lion. At least five turtle species involved in
this trade are now candidates for the most
stringent listing available under the
Convention on International Trade in
Endangered Species of Wild Flora and
Fauna (CITES), which attempts to regu-
late international wildlife trade.37

Certain species of crocodilians still suf-
fer from overhunting (such as black
caimans in the Amazon Basin) and from
pollution (such as the Indian gharial and
the Chinese alligator), but this is one of
the few taxonomic groups of animals

whose overall fate has actually improved
over the past two decades. Since 1971,
seven alligator and crocodile species have
been taken off IUCN’s Red Data list,
including Africa’s Nile crocodile and
Australia’s huge estuarine crocodile. In
part, these recoveries are due to the devel-
opment of crocodile ranching operations,
which harvest the animals for their meat
and hides; when combined with effective
wildlife protection efforts, this can take
hunting pressure off wild populations. In
Zimbabwe, crocodile ranches have been
so successful that domestic crocodiles
now outnumber the country’s 50,000 wild
crocs by three to one. In 1991, crocodile
farming worldwide generated more than
$1.7 million in international trade.38

For amphibians, direct exploitation is
less of a problem. With the exception of
larger frogs favored for their tasty legs,
few amphibians face any substantial hunt-
ing pressure. Habitat loss remains a seri-
ous problem, however, affecting some 58
percent of threatened amphibians. Much
of this is due to the drainage, conversion,
and contamination of wetland habitats. In
addition, the spread of road networks and
vehicular traffic leads to increased
amphibian mortality that can decimate
local populations.39

In recent years, however, amphibians
have captured worldwide attention due to
the rapid and unexplained decline—and,
in some cases, even extinction—of frog
species in relatively pristine, intact ecosys-
tems where habitat loss is not a factor.
These mysterious decreases have been
particularly well documented among
frogs in little-disturbed mountain habitats
in Central America and the western
United States, as well as in 14 species of
rainforest-dwelling frogs in eastern
Australia.40

Researchers have advanced various
explanations for these declines, including
disease epidemics caused by invasive
pathogens; increases in ultraviolet radia-
tion, which inhibit egg development;
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Table 3–4. Conservation Status of 
Amphibians Surveyed, 1996

Status Total1 Share
(number) (percent)

Not Currently 348 70
Threatened

Nearing Threatened 25 5
Status

Threatened— 75 15
Vulnerable to 
Extinction

Threatened—In 49 10
Immediate Danger 
of Extinction
1Numbers reflect only the species surveyed for

conservation status, not the total number of species
known in each group.
SOURCE: Jonathan Baillie and Brian Groombridge,
eds., 1996 IUCN Red List of Threatened Animals
(Gland, Switzerland: World Conservation Union,
1996).



introduced predators, particularly game
fish like bass and trout; acid rain and
other industrial pollutants; and unusual
climatic fluctuations, such as extended
drought. Most likely, it is not a single fac-
tor but rather synergistic combinations
that best explain the declines. For
instance, the presence of industrial pollu-
tants may stress and weaken frogs, and
make them more susceptible to infectious
diseases. It may be that frogs, with their
highly permeable skins and with lifecycles
dependent on both aquatic and terrestri-
al habitats, are signaling—more clearly
than any other group of organisms—the
gradual but global decline of our planet’s
environmental health.41

FISH: THE DARKEST PICTURE

OF ALL

The world’s fish offer the best measure of
the state of biological diversity in aquatic
ecosystems. Fish occur in nearly all per-
manent water environments, from the
perpetually dark ocean abyss to isolated
alpine lakes and alkaline desert springs.
Fish are also unique in being far and away
the most diverse vertebrate group—near-
ly 24,000 fish species have been formally
described by scientists, about equal to all
other vertebrates combined.42

As with reptiles and amphibians, less
than 10 percent of fish species have been
formally assessed for their conservation
status, with marine fish (some 14,000
species) being particularly understudied.
Yet even this partial assessment brings 
disturbing news, for the numbers suggest
that one third of all fish species are
already threatened with extinction. (See
Table 3–5.) Moreover, the proportion 
of critically endangered species (7 per-
cent) among fish is double that of other 
vertebrates.43

The causes of fish endangerment—

habitat alteration, exotic species, and
direct exploitation—are no different
from those affecting other species, but
they appear to be more pervasive in
aquatic ecosystems. Freshwater hotspots
of fish endangerment tend to be large
rivers heavily disturbed by human activity
(such as the Missouri, Columbia, and
Yangtze rivers), and unique habitats that
hold endemic fish faunas, such as tropical
peat swamps, semiarid stream systems,
and isolated large lakes. Saltwater
hotspots include estuaries, heavily dis-
turbed coral reefs, and other shallow,
near-shore habitats.44

Although degradation of terrestrial
habitats such as forests may be more obvi-
ous and get the most attention, freshwater
aquatic habitats receive an even heavier
blow from humanity. More than 40,000
large dams and hundreds of thousands of
smaller barriers plug up the world’s
rivers—altering water temperatures, sedi-
ment loads, seasonal flow patterns, and
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Table 3–5. Conservation Status of 
Fish Surveyed, 1996

Status Total1 Share
(number) (percent)

Not Currently 1,323 61
Threatened

Nearing Threatened 101 5
Status

Threatened— 443 21
Vulnerable to 
Extinction

Threatened—In 291 13
Immediate Danger 
of Extinction
1Numbers reflect only the species surveyed for

conservation status, not the total number of species
known in each group.
SOURCE: Jonathan Baillie and Brian Groombridge,
eds., 1996 IUCN Red List of Threatened Animals
(Gland, Switzerland: World Conservation Union,
1996).



other river characteristics to which native
fish are adapted. Levees disconnect rivers
from their floodplains, eliminating back-
waters and wetlands that are important
fish spawning grounds. The effects of
river engineering works also surface in
distant lakes and estuaries, whose ecolo-
gies decline when river inflows are
altered. Agricultural and industrial pollu-
tion of waterways further reduces habitat
for fish and other aquatic life.
Agricultural runoff in the Mississippi
River basin is now so extensive that when
the river enters the Gulf of Mexico, the
overfertilized brew of nutrients it carries
sparks huge algal blooms, which deplete
the water of oxygen and create a “dead
zone” of some 17,600 square kilometers—
nearly the size of New Jersey.45

As a result of all these problems, at
least 60 percent of threatened freshwater
fish species are in decline because of habi-
tat alteration. This includes 26 species of
darters—small, often brightly colored fish
that frequented the now heavily dammed
rivers of the southern United States—and
59 threatened species of fish in India
recently identified by a nationwide survey
by the Zoological Survey of India.
Alteration of aquatic habitats has been
particularly catastrophic for native fish in
semiarid and arid regions, where human
competition for water resources is high.46

In the heavily altered Colorado River
system of southwestern North America,
29 of 50 native fish species are either
extinct or endangered. This includes the
totoaba, a marine fish that used to breed
in the Colorado River delta in northwest
Mexico. In most years now, the river runs
dry well before it reaches the ocean.
Elsewhere in semiarid areas of Mexico,
river and spring systems have lost an aver-
age of 68 percent of their native and
endemic fish species because of falling
water tables and altered river hydrologies,
both due to the water needs of a growing
human population.47

Introductions of nonnative, often

predatory fish can unravel diverse native
fish assemblages in just a few years, pre-
cipitating a cascade of local extinctions.
Some 34 percent of threatened fresh-
water fish face pressure from introduced
species, but none have been more devas-
tated than the native cichlids of East
Africa’s Lake Victoria, the world’s second
largest freshwater lake. The cichlid com-
munity was extraordinarily diverse, with
more than 300 specialized species, 99 per-
cent of which occurred only in this lake.
Unfortunately the community began to
collapse during the 1980s following a pop-
ulation explosion of the Nile perch, a
nonnative predatory fish introduced to
boost the lake fisheries. It did its job all
too well, feeding indiscriminately on the
much smaller cichlids and destroying
native food webs. As many as 60 percent
of the Lake Victoria cichlids may now be
extinct, with only a museum specimen
and a scientific name to mark their tenure
on the planet.48

Many fish species also face a high
degree of exploitation from commercial
fisheries, particularly marine fish and
species like salmon that migrate between
salt and fresh water. About 68 percent of
all threatened marine species suffer from
overexploitation. (See also Chapter 4.)
The days when experts thought it impos-
sible to deplete marine fish populations
are long gone, and scientists now realize
that overexploitation is a serious extinc-
tion threat for many ecologically sensitive
species.49

Take seahorses, for example, which are
captured for use in aquariums, as curios,
and in traditional Chinese medicine. The
global seahorse trade is very lucrative—
top-quality dried seahorses have sold for
up to $1,200 per kilogram in Hong Kong.
Current worldwide seahorse harvests may
top 20 million animals annually, and in
China alone, demand is rising at almost
10 percent a year. Seahorses are unlikely
to support such intensive harvesting for
long because of their low reproductive
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rates, complex social behavior (they are
monogamous, with males rearing the
young), accessible habitat (shallow,
inshore waters), and low mobility. Already,
some 36 seahorse species are threatened
by this growing, unregulated harvest.50

Sharks are a second group of marine
fish headed for trouble. Being top ocean
predators, sharks tend to be sparsely dis-
tributed, and grow and reproduce quite
slowly. They are valued for their skin,
meat, cartilage (reputed to have anti-can-
cer properties), liver oil, and especially
fins, which are one of the highest-valued
seafood commodities due to their popu-
larity in East Asian cuisine. Reported
worldwide shark catches have been
increasing steadily since the 1940s, and
topped 730,000 tons by 1994. Unreported
and incidental shark catches likely push
that figure much higher, and most har-
vested shark species are probably already
declining.51

Other fish have supported commercial
fisheries for centuries, but now appear
unable to continue doing so in the face of
additional threats from habitat alteration
and pollution. Sturgeon, one of the most
ancient fish lineages, occur in Europe,
northern Asia, and North America, and
have long been harvested for their eggs,
famous as the world’s premier caviar.
Russia and Central Asia are home to 14
sturgeon species—tops in the world—and
produce 90 percent of the world’s caviar,
mostly from the Black and Caspian Sea
regions. The sturgeon fishery was relative-
ly well regulated during the Soviet era,
but massive water projects and wide-
spread water pollution led to sturgeon
population crashes, so that all 14 species
are now highly endangered. To com-
pound the problem, sturgeon poaching
is now rampant due to minimal enforce-
ment of fishing regulations in the 
post-Soviet central Asian nations. Un-
controlled exploitation of the few stocks
that remain may be the final nail in the
coffin for these magnificent fish.52

With the collapse of native fish faunas
in many river basins and lake systems, and
with growing awareness that many marine
fish are in decline, the evidence suggests
that biological diversity is faring no better
underwater than on land. As noted, one
out of every three fish species now looks
to be on the path to extinction. If this per-
centage holds up as the conservation sta-
tus of more fish species is reviewed, it por-
tends a grim future for other aquatic life
on Earth.

HALTING THE DECLINES

Together, the various vertebrate groups
provide an unmistakable view of the types
of injuries being inflicted upon the
Earth’s biological systems. Habitat alter-
ation is the single biggest problem for
most vertebrates. While we are accus-
tomed to thinking about forests being
converted to suburbs or savannas being
ploughed into cropland, the extreme
freshwater fish declines indicate that
freshwater ecosystems may be the most
pervasively altered habitat of all.
Overexploitation threatens fewer species
directly, but it is a major pressure on
many of the larger animals, particularly
marine vertebrates. And given the impor-
tant ecological roles typical of large ani-
mals, it is reasonable to assume that
excessive hunting and fishing are now a
significant ingredient in the disruption of
many ecosystems. The spread of invasive
exotic species is a third major problem,
particularly in island ecosystems.
Pollution and chemical contamination
have been responsible for some spectacu-
lar vertebrate die-offs, but do not yet
appear to affect as many species as these
other problems do.

If the trends evident in vertebrates
hold for other organisms, then extinction
would appear to be a near-term possibility

(14) State of the World 1998



for about a quarter of the world’s entire
complement of species. And this could
well be an underestimate, since beyond
the IUCN numbers looms the specter of
global climate change. (See Chapter 7.) If
the current scientific consensus on the
rate and scale of climate change proves
accurate, then over the next century nat-
ural communities will face a set of
unprecedented pressures. A warmer cli-
mate will probably mean changes in sea-
sonal timing, rainfall patterns, ocean cur-
rents, and various other parts of the
Earth’s life-support systems. In the evolu-
tionary past, the ecological effects of
abrupt climate shifts were somewhat cush-
ioned by the possibility of movement.
One part of a plant’s or animal’s range
might dry out, for example, and become
uninhabitable, but another area might
grow more moist and become available
for colonization. Today, with more and
more species confined only to fragment-
ed remnants of their former range, this
kind of compensatory migration is less
and less likely.53

In the face of current and expected
declines, the world’s governments have
clear moral and practical reasons to act.
One course of action should involve pur-
suit of the processes begun at the 1992
Earth Summit in Rio, which resulted in
the Convention on Biological Diversity
(CBD), now signed by 169 countries. This
and other environmental treaties provide
important forums for coordinating inter-
national responses to biodiversity issues.
And to some degree, they can function as
a sort of international mechanism for self-
policing.54

In the struggle to preserve biodiversity,
international agreements have probably
made their biggest contribution in reduc-
ing the overexploitation of species, partic-
ularly those that are traded globally. But
even here the record is mixed. CITES, for
instance, was the mechanism through
which countries agreed in 1989 to ban
international trade in African elephant

ivory, which for two decades had fueled
heavy poaching that reduced elephant
numbers from several million to 500,000
at most. Immediately following the ban,
African elephant poaching appeared to
drop substantially in many areas. But
international demand for ivory, particu-
larly in East Asia, has remained strong
since then, while a number of elephant
range countries, such as the Democratic
Republic of Congo (formerly Zaire), have
experienced political instability and
declines in government antipoaching
efforts. As a result, poaching intensity has
crept gradually back upward, and illegal
elephant kills are again being reported
regularly.55

Obviously, treaties are only as effective
as the will and competence of signatory
countries permit. The CBD requires all
participant countries to prepare national
strategies for conserving their biodiversi-
ty; because of its comprehensiveness, it
represents the most thorough test to date
of the international community’s will to
face up to the biodiversity crisis. But the
primary cause of that crisis—habitat
loss—is likely to escape the CBD in large
measure, as it has most other treaties.
Habitat loss is an issue that must be solved
mainly on a national and local level.

The main approach that countries
have taken to safeguard habitat has been
to establish systems of national parks,
wildlife refuges, forest reserves, marine
sanctuaries, and other formally protected
areas. Nations have steadily increased the
number and extent of their protected
areas during this century. At present,

Losing Strands in the Web of Life (15)

International agreements have proba-
bly made their biggest contribution 
in reducing the overexploitation of
species.



about 1 billion hectares of the Earth’s sur-
face is officially designated as protected,
an area nearly equal in size to Canada.56

Protected lands safeguard some of the
Earth’s greatest natural treasures, and
have made a big difference for some “con-
servation-dependent” vertebrates that
would otherwise almost certainly be slid-
ing into extinction. These include about
40 species of the famed “megafauna” of
East and Southern Africa, such as giraffes,
hyenas, wildebeest, and impala. The pop-
ulations of these animals are presently out
of danger, in large part because of an
extensive reserve system in their home
countries. Yet despite these notable suc-
cesses, current networks of protected
areas are nowhere near capable of saving
most biodiversity.57

One reason for this failing is that pro-
tected areas do not always target sites of
high biological diversity. Icy mountain
peaks, for instance, are obvious and easy
places for national parks due to their
spectacular scenery and lack of develop-
ment pressure, but they are usually not
hotspots of species diversity. Although the
world added more protected areas—
1,431 new reserves, totalling 224 million
hectares—between 1990 and 1995 than
during any previous five-year period, most
of the increase was due to a few huge des-
ignations in lightly populated desert and
high mountain areas, such as the empty
quarter of Saudi Arabia and the Qiang
Tang plateau in western China. Despite
these impressive numbers, many highly
diverse ecosystems—from tropical dry for-
est to temperate river basins—continue to
receive little formal protection.58

To help ensure that future reserve des-
ignations do the most to preserve biodi-
versity, conservation organizations such as
the World Wide Fund for Nature and the
World Conservation Union have begun
mapping “ecoregions”—geographic areas
defined by the unique biodiversity they
contain—as a priority for deciding where
to locate future protected areas.
Ecoregions have recently been mapped
on a continent-wide scale for North
America, Latin America, and the
Caribbean. Conservationists are also map-
ping the distribution of ecological com-
munities against existing protected area
networks in what is called a “gap analysis,”
looking for communities not represented
in existing reserves.59

Another shortcoming of the reserve
system is a lack of implementation. Many
parks exist on paper but are completely
unprotected on the ground. These
“paper parks” are most common in devel-
oping countries, which hold the bulk of
the world’s biodiversity yet have the least
in the way of money or expertise to devote
to managing protected areas. As a result,
many officially designated reserves are
subject to agricultural development, min-
ing, extensive poaching, and other forms
of degradation.

Such scant commitment to protected
areas also makes it easy to decommission
them with a stroke of a pen—an all-too-
frequent consequence of the rush toward
some short-term bonanza in natural
resource exploitation, even at the risk of
appalling and permanent loss. In India,
for example, politicians reduced the size
of the Melghat Tiger Reserve by one third
in 1992 to accommodate timber harvest-
ing and dam construction, while more
than 40 percent of the Narayan Sarovar
Sanctuary was turned over by the Gujarat
State Assembly in 1995 to mining compa-
nies eager to harvest the coal, bauxite,
and limestone deposits found there.
Narayan Sarovar was home to a rich
assembly of wildlife, including wolves,
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In most of the world, conserving
threatened species is as much a cul-
tural as a biological endeavor.



desert cats, and the largest known popu-
lation of the Indian gazelle.60

The “paper park” syndrome has deep
roots; it cannot be cured simply by
increased funding for protected areas
management. It reflects the lack of a
wider social commitment to protect bio-
diversity and wildlands. Without such a
commitment—or a viable plan for gener-
ating it—more funding alone is unlikely
to improve matters significantly. The tac-
tics for building that commitment will
vary from one society to another, but vir-
tually everywhere the effort will require
two basic strategies. Environmental edu-
cation programs must be built into school
curricula (preferably beginning at an
early age) to help people understand the
complexity and intrinsic value of natural
communities. And practical, culturally
sensitive development initiatives are need-
ed that can help local people make a liv-
ing from nature without permanently
damaging it. Well-planned ecotourism
projects can play such a role, for example,
as can “biodiversity prospecting”—the
search for species that might yield new
chemicals, drug precursors, genes, or
other beneficial products.61

The biggest opportunities from this
dual strategy can perhaps be seen where
biological diversity meets social diversity.
A great deal of the natural wealth that
conservationists seek to protect is actually
on land and under waters long managed
by local people. Long-established commu-
nities throughout Asia and Africa, as well
as the indigenous cultures of the
Americas, have traditionally protected
many forests, mountains, and rivers as
sacred sites and ceremonial centers. In
some areas of Sierra Leone, for example,
the best remaining native forest patches
are found within sacred groves main-
tained by local villages. Such peoples
often have a great fund of pragmatic
knowledge too: they know how the local
weather works; they know which organ-
isms produce powerful chemicals; they

know what grows where.62

Environmental education in such
places must work both ways: conserva-
tionists can often learn a great deal about
biodiversity from those who have lived
within it for generations. Cutting such
people out of the loop is not a good idea:
some of the biggest mistakes in natural
areas conservation have involved the
forcible removal of long-term residents
from newly designated parks. Relocating
such individuals or denying them access
to traditional plant and animal resources
has generated a great deal of ill will
toward protected areas worldwide. In
some cases, local people have reacted by
purposefully neglecting plants and ani-
mals that they had previously managed
wisely for generations. Even in cases
where communities have expressed a will-
ingness to move out of a protected area
voluntarily—say, to obtain better school-
ing for their children or improved med-
ical care—governments have often not
kept their promises to provide land and
housing equal to what the relocated resi-
dents left behind.

In most of the world, therefore, con-
serving threatened species is as much a
cultural as a biological endeavor. The var-
ious approaches developed—integrated
conservation and development projects,
for example, or “biosphere reserves” that
use zoning schemes to integrate settle-
ments and wildlands—are all complex
undertakings. Their success will require a
long-term commitment from conserva-
tionists and local residents, as well as
national and international institutions.63

Yet even under the most optimistic sce-
narios, a large chunk of biodiversity will
probably never receive official protection
within reserves. Instead, its fate rests with
how well we can create sustainable
approaches to forestry, agriculture, live-
stock husbandry, river management, and
other land uses. Developing such
approaches will require a deeper under-
standing of how species, communities,
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and ecosystems interact, and how human
communities traditionally and currently
influence biodiversity-rich regions. It will
also entail fundamental government poli-
cy reform in many areas—for instance, in
eliminating subsidies for cattle ranching
that clears forests (as Brazil did in the late
1980s), and strengthening land and
marine tenure laws to recognize the
claims of traditional communities with
strong ties to land and resources.64

While increased funding for projects to
generate sustainable natural resource use
is certainly needed, this is more likely to
make a difference when coupled with
reductions in existing subsidies to activi-
ties that damage biodiversity. During its
first three years of implementation, for
example, the CBD provided $335 million
in new funding for conservation through
the Global Environment Facility. Yet dur-
ing that same time period, global subsi-
dies to such exploitative activities as over-
fishing, road building, and excessive fossil
fuel burning totalled an appalling $1.8
trillion—5,373 times as much.65

In today’s increasingly crowded and
interconnected world, the most impor-
tant steps we can all take to conserve bio-

diversity may be the least direct ones. The
fate of birds, mammals, frogs, fish, and all
the rest of biodiversity depends not so
much on what happens in parks but what
happens where we live, work, and obtain
the wherewithal for our daily lives. To 
give biodiversity and wildlands breathing
space, we must find ways to reduce the
size of our own imprint on the planet.
That means stabilizing and ultimately
reducing the human population. It means
far greater efficiency in our materials and
energy use. It means intelligently planned
communities. And it means educational
standards that build an awareness of 
our responsibility in managing 3.2 billion
years’ worth of biological wealth.
Ultimately, it means replacing our 
consumer culture with a less materialist
and far more environmentally literate way
of life.66

Humans, after all, are not dinosaurs.
We can change. Even in the midst of this
mass extinction, we still largely control
our destiny, but only if we act now. The
fate of untold numbers of species
depends on it. And so does the fate of our
children, in ways we can barely begin to
conceive.

(18) State of the World 1998


