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Reader’s Guide

Endangered Species, 2nd Edition, presents information on
endangered and threatened mammals, birds, reptiles, am-
phibians, fish, mollusks, insects, arachnids, crustaceans, and
plants. Its 240 entries were chosen to give a glimpse of the
broad range of species currently facing endangerment. While
well-publicized examples such as the American bison, north-
ern spotted owl, and gray wolf are examined, so, too, are less
conspicuous—yet no less threatened—species such as the Aus-
tralian ant, Cape vulture, freshwater sawfish, and Peebles
Navajo cactus.

The entries are spread across three volumes and are di-
vided into sections by classes. Within each class, species are
arranged alphabetically by common name.

Each entry begins with the species’s common and scien-
tific names. A fact box containing classification information—
phylum (or division), class, order, and family—for that species
follows. The box also lists the current status of the species in
the wild according to the International Union for Conserva-
tion of Nature and Natural Resources (IUCN) and the U.S. Fish
and Wildlife Service (which administers the Endangered
Species Act). Finally, the box lists the country or countries
where the species currently ranges.

Locator maps outlining the range of a particular species
are included in each entry to help users find unfamiliar coun-
tries or locations. In most entries, a color photo provides a
more concrete visualization of the species. Sidebar boxes con-
taining interesting and related information are also included
in some entries.

Each entry is broken into three sections:

¢ The information under the subhead Description and
Biology provides a general description of the species. This




includes physical dimensions, eating and reproductive
habits, and social behavior.

¢ The information under the subhead Habitat and Cur-
rent Distribution describes where the species is found
today, its preferred habitat, and, if available, recent esti-
mates of its population size.

¢ The information under the subhead History and Con-
servation Measures relates, if possible, the history of
the species and the factors currently threatening it. Con-
servation efforts to save the species, if any are underway,
are also described.

Beginning each volume of Endangered Species, 2nd Edition,
is an overview of the history and current state of endanger-
ment and its causes and a discussion of the International
Union for Conservation of Nature and Natural Resources
(IUCN-The World Conservation Union) that includes a brief
history of the organization, its current focus, and a brief ex-
planation of the status categories in which the IUCN places
imperiled species. The final section focuses on the Endangered
Species Act, briefly examining its passage, purpose, imple-
mentation, status categories, and current state.

Each volume ends with a Where to Learn More section
composed of books, periodicals, Internet addresses, and envi-
ronmental organizations. The book listing is annotated. The
environmental organizations list—a selected catalog of orga-
nizations focusing on endangered species—contains mailing
addresses, telephone numbers, Internet addresses (if available),
and a brief description of each organization.

Finally, the volumes conclude with a cumulative index
providing access to all the species discussed throughout En-
dangered Species, 2nd Edition.

The scope of this work is neither definitive nor exhaus-
tive. No work on this subject can be. The information pre-
sented is as current as possible, but the state of endangered
species, sadly, changes almost daily.

A note about the 2nd Edition

Since the publication of Endangered Species in 1999, the
endangered or threatened status of many of the species in-
cluded in these volumes has changed. Through the efforts of
conservationists and legislators, some of these species have re-



covered or were upgraded to a less threatened status. The
Przewalski’s horse, for example, was considered extinct in the
wild in 1996 by the IUCN, but a program to reintroduce
horses bred in captivity into their historical habitat was un-
expectedly successful. By 2000, 84 Przewalski's horses had
been reintroduced and 114 foals (baby horses) had been born
in the wild. In the early 2000s, a population of around 142
Przewalski’s horses roamed freely, and the animals appear to
be doing better each year they spend in the wild. Other
species have declined to the very brink of extinction. Some—
like the scimitar-horned oryx—have dramatically fallen on
the ITUCN Red List. The status of the scimitar-horned oryx
fell from endangered to critically endangered in 1996 to ex-
tinct in the wild in 1999. It is likely that, with a captive-bred
population now being prepared for reintroduction to the
wild, the scimitar-horned oryx will be upgraded on the Red
List in the near future. There are also new stories in many of
the existing entries. Chimpanzees and gorillas, for one sad
example among many, began making the news in 2003 when
a scientific study found that their populations had been re-
duced by nearly one-half since the 1980s and that an Ebola
virus is currently ravaging the populations.

Endangered Species cannot cover all threatened species
worldwide, but 40 new species have been included in the Znd
Edition to ensure that the situations of species worldwide—as
it stands five years after the first publication—are represented.
Conservationists today are facing the same concerns as five
years ago, many with more urgency and some new twists. The
issues range from a worldwide decline in the amphibian and
reptile populations to declining fish species that seem unable
to recover from overfishing; from the effects of inbreeding in
populations that have become very tiny to the lack of appro-
priate habitats in which to release the new captive-bred pop-
ulations. Many of the new entries chronicle the enormous
efforts of scientists to save species on the brink of extinction.
For instance, the Chatham Islands robin population had dwin-
dled to five birds in 1981, with only one female, “Old Blue,”
remaining. Through a breeding-in-captivity program, that
species now has 259 members, but all of them are direct de-
scendants of Old Blue and her mate, Old Yellow. And some-
times these efforts may not be enough: There were only three
Po'oulis (honeycreepers) left in 2003, and because their ranges




did not overlap, they had no chance of mating in the wild.
Scientists were preparing to take these last remaining mem-
bers of the species into custody as the only hope for saving
the species.
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Endangerment and Its
Causes: An Overview

Living organisms have been disappearing from the face of
Earth since the beginning of life on the planet. Most of the
species that have ever lived on Earth are now extinct. Ex-
tinction and endangerment can occur naturally as a normal
process in the course of evolution. It can be the result of a
catastrophic event, such as the collision of an asteroid with
Earth. Scientists believe an asteroid struck the planet off Mex-
ico’s Yucatan Peninsula some 65,000,000 years ago, bringing
about the extinction of almost 50 percent of the plant species
and 75 percent of the animal species then living on Earth, in-
cluding the dinosaurs. Widespread climate changes, disease,
and competition among species can also result in natural ex-
tinction. To date, scientists believe there have been five great
natural extinction episodes in Earth’s history.

Since humans became the dominant species on the planet,
however, the rate at which other species have become extinct
has increased dramatically. Especially since the seventeenth
century, technological advances and an ever-expanding hu-
man population have changed the natural world as never be-
fore. At present, scientists believe extinctions caused by
humans are taking place at 100 to 1,000 times nature’s nor-
mal rate between great extinction episodes. Species are disap-
pearing faster than they can be created through evolution. In
fact, some biologists estimate that in the early 2000s three or
more plant and animal species become extinct each day.

Because scientists have described and named only a small
percentage of Earth's species, it is impossible to measure the to-
tal number of species endangered or going extinct. Just 1,400,000
species—out of an estimated 10,000,000 to 100,000,000—have
been described to date.

Scientists do know that humans are endangering species and
the natural world primarily in three ways: habitat destruction,




commercial exploitation of animals and plants, and the trans-
plantation of species from one part of the world to another.

Habitat destruction

The destruction of habitats all over the world is the primary
reason species are becoming extinct or endangered. Houses,
highways, dams, industrial buildings, and ever-spreading farms
now dominate landscapes formerly occupied by forests, prairies,
deserts, scrublands, and wetlands. Since the beginning of Eu-
ropean settlement in America, over 65,000,000 acres of wet-
lands have been drained. One million acres alone vanished
between 1985 and 1995.

Habitat destruction can be obvious or it can be subtle, oc-
curring over a long period of time without being noticed. Pol-
lution, such as sewage from cities and chemical runoff from
farms, can change the quality and quantity of water in streams
and rivers. To species living in a delicately balanced habitat,
this disturbance can be as fatal as the clear-cutting of a rain
forest.

As remaining habitats are carved into smaller and smaller
pockets or islands, remaining species are forced to exist in
these crowded areas, which causes further habitat destruction.
These species become less adaptable to environmental
change; they become more vulnerable to extinction. Scien-
tists believe that when a habitat is cut by 90 percent, one-
half of its plants, animals, insects, and microscopic life-forms
will become extinct.

Commercial exploitation

Animals have been hunted by humans not only for their
meat but for parts of their bodies that are used to create med-
icines, love potions, and trinkets. Overhunting has caused
the extinction of many species and brought a great many
others to the brink of extinction. Examples include species
of whales, slaughtered for their oil and baleen. The rhinoc-
eroses of Africa are critically endangered, having been killed
mainly for their horns. Sharks’ fins, cruelly cut off of the live
animal, are used in Asia as an aphrodisiac, and 75 shark species
are now endangered.

International treaties outlaw the capture and trade of many
endangered or threatened species. These laws, however, are dif-
ficult to enforce. The smuggling of endangered species is a huge



business. In the early 2000s, the illegal trade in wildlife prod-
ucts was estimated at $15 billion a year worldwide—second
only to the value of the international illegal drug trade.

Introduced species

Native species are those that have inhabited a given bio-
logical landscape for a long period of time. They have adapted
to the environment, climate, and other species in that locale.
Introduced or exotic species are those that have been brought
into that landscape by humans, either accidentally or inten-
tionally.

In some cases, these introduced species may not cause any
harm. They may, over time, adapt to their new surroundings
and fellow species, becoming “native.” Most often, however,
introduced species seriously disrupt ecological balances. They
compete with native species for food and shelter. Often, they
prey on the native species, who lack natural defenses against
the intruders. In the last 500 years, introduced insects, cats,
pigs, rats, and others have caused the endangerment or out-
right extinction of hundreds of native species.




Endangered Species Fact
Boxes and Classification:
An Explanation

Each entry in Endangered Species, 2nd Edition, begins with
the common name of a species, followed by its scientific name.
Underneath is a shaded fact box. This box contains the clas-
sification information for that species: phylum (or division),
class, order, and family. It also lists the current status of that
species in the wild according to the International Union for
Conservation of Nature and Natural Resources (IUCN; see page
xxiii) and the Endangered Species List compiled under the En-
dangered Species Act (ESA; see page xxvii). (Note: For a list-
ing of species whose status has changed since the publication
of the first edition, see page xxxi.) Finally, the box lists the
country or countries where the species is currently found and
provides a locator map for the range of the species.

Classification

Biological classification, or taxonomy, is the system of ar-
ranging plants and animals in groups according to their sim-
ilarities. This systern, which scientists around the world
currently use, was developed by eighteenth-century Swedish
botanist (a person specializing in the study of plants) Carolus
Linnaeus. Linnaeus created a multilevel system or pyramid-
like structure of nomenclature (naming) in which living or-
ganisms were grouped according to the number of physical
traits they had in common. The ranking of the system, going
from general to specific, is: kingdom, phylum (or division for
plants), class, order, and family. The more specific the level
(closer to the top of the pyramid), the more traits shared by
the organisms placed in that level.

Scientists currently recognize five kingdoms of organisms:
Animalia (animals, fish, humans); Plantae (plants, trees,
grasses); Fungi (mushrooms, lichens); Protista (bacteria, cer-
tain algae, other one-celled organisms having nuclei); and




Monera (bacteria, blue-green algae, other one-celled organisms
without nuclei).

Every living organism is placed into one of these king-
doms. Organisms within kingdoms are then divided into phy-
lums (or divisions for plants) based on distinct and defining
characteristics. An example would be the phylum Chordata,
which contains all the members of the kingdom Animalia that
have a backbone. Organisms in a specific phylum or division
are then further divided into classes based on more distinct
and defining characteristics. The dividing continues on
through orders and then into families, where most organisms
probably have the same behavioral patterns.

To further define an organism, Linnaeus also developed a
two-part naming system—called binomial nomenclature—in
which each living organism was given a two-part Latin name
to distinguish it from other members in its family. The first
name—italicized and capitalized—is the genus of the organ-
ism. The second name—italicized but not capitalized—is its
species. This species name is an adjective, usually descriptive
or geographic. Together, the genus and species form an or-
ganism’s scientific name.

How similar organisms are separated by their scientific
names can be seen in the example of the white oak and the
red oak. All oak trees belong to the genus Quercus. The scien-
tific name of white oak is Quercus alba (alba is Latin for
“white”), while that of the red oak is Quercus rubra (rubra is
Latin for “red”).

Since each species or organism has only one name under
binomial nomenclature, scientists worldwide who do not
speak the same languages are able to communicate with each
other about species.



International Union for
Conservation of Nature and
Natural Resources (IUCN-The
World Conservation Union)

The TUCN is one of the world’s oldest international con-
servaion organizations. It was established in Fountainbleau,
France, on October 5, 1947. Tt is a worldwide alliance of gov-
ernments, government agencies, and nongovernmental organi-
zations. Working with scientists and experts, the [UCN tries to
encourage and assist nations and societies around the world to
conserve nature and to use natural resources wisely. At present,
IUCN members represent 74 governments, 105 government
agencies, and more than 700 nongovernmental organizations.

The TUCN has six volunteer commissions. The largest and
most active of these is the Species Survival Commission (SSC).
The mission of the SSC is to conserve biological diversity by
developing programs that help save, restore, and manage
species and their habitats. One of the many activities of the
SSC is the production of the IUCN Red List of Threatened Ani-
mals and the IUCN Red List of Threatened Plants.

These publications, which have provided the foundation
for Endangered Species, present scientifically based information
on the status of threatened species around the world. Species
are classified according to their existence in the wild and the
current threats to that existence. The categories differ slightly
between animals and plants.

IUCN Red List categories
The IUCN Red List of Threatened Animals places threatened
animals into one of nine categories:

¢ Extinct: A species that no longer exists anywhere around
the world.

¢ Extinct in the wild: A species that no longer exists in
the wild, but exists in captivity or in an area well outside
its natural range.




Critically endangered: A species that is facing an ex-
tremely high risk of extinction in the wild in the imme-
diate future.

Endangered: A species that is facing a high risk of ex-
tinction in the wild in the near future.

Vulnerable: A species that is facing a high risk of ex-
tinction in the wild in the medium-term future.

Lower risk: Conservation dependent: A species that
is currently the focus of a conservation program. If the
program is halted, the species would suffer and would
qualify for one of the threatened categories above within
a period of five years.

Lower risk: Near threatened: A species that does not
qualify for Conservation Dependent status, but is close to
qualifying for Vulnerable status.

Lower risk: Least concern: A species that qualifies for
neither Conservation Dependent status or Near Threat-
ened status.

Data deficient: A species on which there is little infor-
mation to assess its risk of extinction. Because of the pos-
sibility that future research will place the species in a
threatened category, more information is required.

The IUCN Red List of Threatened Plants places threatened

plants into one of six categories:

Extinct: A species that no longer exists anywhere around
the world.

Extinct/Endangered: A species that is considered pos-
sibly to be extinct in the wild.

Endangered: A species that is in immediate danger of
extinction if the factors threatening it continue.

Vulnerable: A species that will likely become endangered
if the factors threatening it continue.

Rare: A species with a small world population that is
currently neither endangered nor threatened, but is at
risk.

Indeterminate: A species that is threatened, but on
which there is not enough information to place it in the
appropriate category of Extinct, Endangered, Vulnerable,
or Rare.



The TUCN issues its Red List assessments of animal and
plant endangerment periodically. The Red List of 2000 revised
the previous 1996 list. The trends shown in the 2000 report
were not encouraging. In 2002, the IUCN listed 11,167 threat-
ened species worldwide. Of these, 3,521 were vertebrates,
1,932 were invertebrates, and 5,714 were plants. The major-
ity of these species were listed as vulnerable. From 1996 to
2000, the number of endangered species rose. Notably, the
number of critically endangered mammals rose from 169 to
180, and the number of critically endangered birds rose from
168 to 182. Among mammals, there were dramatic popula-
tion declines in amphibians, reptiles, and primates, among
other groups. At the same time there was an upward shift in
levels of endangerment.







that the economic interests of the human community must
be given ample consideration in designating critical habitats
and requires the balancing of species protection with eco-
nomic development.

When a species is placed on the Endangered Species List,
it is positioned in one of two categories:

¢ Endangered: A species that is in danger of extinction
throughout all or a significant part of its range.

¢ Threatened: A species that is likely to become endan-
gered in the foreseeable future.

The ESA outlaws the buying, selling, transporting, im-
porting, or exporting of any listed species. Most important,
the act bans the taking of any listed species within the United
States and its territorial seas. “Taking” is defined as harassing,
harming, pursuing, hunting, shooting, wounding, cutting,
trapping, killing, removing, capturing, or collecting. The tak-
ing of listed species is prohibited on both private and public
lands.

Violators of the ESA are subject to heavy fines. Individu-
als can face up to $100,000 in fines and up to one year’s im-
prisonment. Organizations found in violation of the act may
be fined up to $200,000.

In 2003 there were 1,253 species on the Endangered
Species List. This total included 517 animals and 746 plants.

In the 30 years since its passage, the ESA has been con-
tinually targeted by its many opponents. Some of those op-
ponents believe the ESA prohibits human progress, placing
the rights of other species ahead of the rights of humans. There
are many interest groups who lobby against the ESA: building
and real estate development associations oppose ESA because
it could present some federal impediments to the large fi-
nancial gains to be made in constructing new communities
or facilities; loggers, farmers, fishers, hunters, fur traders, and
others whose means of making a living are affected are also
heavily represented in anti-ESA activism. Politicians, even
those who nominally support the ESA, do not often find it
politically advantageous to provide the necessary support and
funding to rescue little-known animals or to oppose large and
powerful companies.

On May 28, 2003, the USFWS announced a moratorium
(suspension of activity) on designating critical habitat for en-



dangered species—a required step under the ESA. The De-
partment of the Interior said that its critical habitat program
had run out of money. Of all the 1,253 endangered species to
date, only 426 had critical habitats, and since 2000, those had
shrunk in size considerably. Large conservation groups had re-
peatedly taken the government to court for its failure to des-
ignate critical habitat for a listed endangered species. The
courts continuously upheld the requirement under the ESA
for the USFWS to designate critical habitat for a species once
it had been listed on the Endangered Species List.

Spokespeople from the Department of the Interior con-
tend that the critical habitation designation system is unrea-
sonably expensive and that it is not effective in saving
endangered species. They also argue that the cost of these law-
suits over critical habitat designation is depleting the budget
for protecting species. Many environmental groups, however,
argue that critical habitat designation, flawed though the pro-
gram may be, has been effective in the recovery of many
species. Since habitat loss is considered to be the largest fac-
tor in the recovery of endangered species, the limited power
of the program to protect habitats often represents the only
hope for many species. Many endangered species, even if their
populations could be increased, are simply running out of
places where they can survive in the wild.

In the early 2000s, the issue of endangered species has in-
creasingly become one of the arenas in which U.S. political
divisions are playing out very dramatically. In the meantime,
some of the species included in Endangered Species, 2nd Edi-
tion, are losing the last few acres or streams or caves or hill-
sides they require to survive; others stand only a few
individual animals away from extinction.







Species That Moved to a
More Threatened Status,
1998-2004

Addax: EN to CE (IUCN)

Camel, bactrian: EN to CE (IUCN)

Jaguar: LR-NT to NT (IUCN)

Mandrill: LR-NT to VU (IUCN)

Monkey, woolly spider: EN to CE (IUCN)
Orangutan: VU to EN (IUCN)

Oryx, scimitar-horned: CE to EW (IJUCN)
Tapir, Central American: VU to EN (JUCN)

No-eyed big-eyed cave wolf spider: No status to EN (ESA)

Booby, Abbott’s: VU to CE (IUCN)
Crane, Siberian: EN to CE (IUCN)
Murrelet, Marbled : LR to VU (IUCN)
Parrot, Imperial Parrot: VU to EN (IJUCN)
Penguin, yellow-eyed : VU to EN (IUCN)

Coelacanth: EN to CE (IJUCN)

Cypress, Saharan: EN to CE(JUCN)
Fir, Baishan: EN to CE (IUCN)

Palm, Carossier: EN to CE (IUCN)
Rosewood, Brazilian: R to VU(IUCN)
Torreya, Florida: EN to CE(JUCN)

Leatherback Sea Turtle: EN to CE (IUCN)



Words to Know

Adaptation: A genetically determined characteristic, or inher-
ited trait, that makes an organism better able to cope with its
environment.,

Alpine: Relating to mountainous regions.

Arid: Land that receives less than 10 inches (250 millimeters)
of rainfall annually and has a high rate of evaporation.

Biodiversity: The entire variety of life on Earth.
Brackish: A mixture of freshwater and saltwater; briny water.

Browse: A method of grazing in which an animal eats the leaf
and twig growth of shrubs, woody vines, trees, and cacti.

Canopy: The uppermost spreading branchy layer of a forest.

Carapace: A shell or bony covering on the back of animals
such as turtles, lobsters, crabs, and armadillos.

Carnivore: An animal that eats mainly meat.
Carrion: Dead and decaying flesh.

Cetacean: An aquatic mammal that belongs to the order
Cetacea, which includes whales, dolphins, and porpoises.

Chaparral: An ecological community of shrubby plants
adapted to long, dry summers and natural forest fire cycles,
generally found in southern California.

CITES: Abbreviation for Convention on International Trade in
Endangered Species of Wild Fauna and Flora; an international
agreement by 143 nations to prohibit trade of endangered
wildlife.

Clear-cutting: The process of cutting down all the trees in a
forest area.




Clutch: The number of eggs produced or incubated at one
time.

Competitor: A species that may compete for the same re-
sources as another species.

Conservation: The management and protection of the nat-
ural world.

Critical habitat: A designated area considered necessary for
the protection and preservation of a species that has been
listed under the Endangered Species Act in the United States.
The area, either within or near the species’ historical range,
must provide an environment for normal behavior and repro-
duction so that the species may recover. The critical habitat
designation does not prohibit human activity or create a refuge
for the species. Once it has been established, though, any fed-
eral agencies planning to build or conduct activities within
that area must seek the permission of the USFWS. The designa-
tion also serves to alert the public to the importance of the
area in the species’ survival.

Deciduous: Shedding seasonally; a tree whose leaves fall off
annually or a forest made up of trees that shed their leaves an-
nually, for example.

Deforestation: The loss of forests as they are rapidly cut
down to produce timber or to make land available for agricul-
ture.

Desertification: The gradual transtormation of productive
land into that with desertlike conditions.

Diurnal: Active during the day.

Domesticated: Animals trained to live with or be of use to
humans.

Ecosystem: An ecological community, including plants, ani-
mals, and microorganisms, considered together with their envi-
ronment.

Endangered: Species in danger of extinction in the foresee-
able future.

Endangered Species Act (ESA): The legislation, passed by
the U.S. Congress in 1973, which protects listed species.

Endangered Species List: The list of species protected under
the Endangered Species Act.

Endemic species: A species native to, and found only in, a
certain region.



Estivate: To hibernate (or sleep) through the summer.

Estuary: The place where freshwater enters the sea (e.g., at a
river mouth).

Extinction: A species or subspecies is extinct when no living
members exist.

Extirpated species: A species that no longer survives in the
regions that were once part of its range.

Fauna: The animal life of a particular region, geological pe-
riod, or environment.

Feral: An animal that has escaped from domestication and has
become wild.

Fledge: When birds grow the feathers needed for flight.

Flora: The plants of a particular region, geological period, or
environment.

Gene: The basic biological unit of heredity that determines in-
dividual traits. Part of the DNA molecule, the gene is transmit-
ted from parents to children during reproduction, and contains
information for making particular proteins, which then make
particular cells.

Gestation: Pregnancy.

Habitat: The environment in which specified organisms live.
Herbivore: An animal that eats mainly plants.

Historic range: The areas in which a species is believed to
have lived in the past.

Inbreeding: The mating or breeding of closely related individ-
uals, usually within small communities. Inbreeding occurs
when both parents have at least one common ancestor.

Introduced species: Flora or fauna not native to an area,
but introduced from a different ecosystem.

IUCN: Abbreviation for International Union for the Con-
servation of Nature and Natural Resources; publishes JUCN
Red List of Threatened Animals and IUCN Red List of Threatened
Plants.




Larval: The immature stage of certain insects and animals,
usually of a species that develops by complete metamorphosis.

Lichen: A plantlike composite consisting of a fungus and an alga.

Marsupial: Mammals, such as the kangaroo and the opossum,
whose young continue to develop after birth in a pouch on the
outside of the mother’s body.

Metamorphosis: A change in the form and habits of an ani-
mal during natural development.

Migrating: The act of changing location pericdically, usually
moving seasonally from one region to another,

Molting: The process of shedding an outer covering, such as
skin or feathers, for replacement by a new growth.

Native species: The flora or fauna indigenous or native to an
ecosystem, as opposed to introduced species.

Nocturnal: Most active at night.

Old-growth forest: A mature forest dominated by long-lived
species (at least 200 years old), but also including younger
trees; its complex physical structure includes multiple layers in
the canopy, many large trees, and many large dead standing
trees and dead logs.

Perennial: A plant that lives, grows, flowers, and produces
seeds for three or more continuous years.

Poaching: Illegally taking protected animals or plants.

Pollution: The contamination of air, water, or soil by the dis-
charge of harmful substances.

Population: A group of organisms of one species occupying a
defined area and usually isolated from similar groups of the
same species.

Predator: An animal that preys on others.

Prehensile: Adapted for grasping or holding, especially by
wrapping around something.

Pupal: An intermediate, inactive stage between the larva and
adult stages in the life cycle of many insects.



Rain forest: A dense evergreen forest with an annual rainfall
of at least 100 inches (254 c¢cm); may be tropical (e.g., Amazon)
or temperate (e.g., Pacific Northwest).

Range: The area naturally occupied by a species.

Recovery: The process of stopping or reversing the decline of
an endangered or threatened species to ensure the species’
long-term survival in the wild.

Reintroduction: The act of placing members of a species in
their original habitat.

Reserve: An area of land set aside for the use or protection of
a species or group of species.

Rhizomatous plant: A plant having an underground horizon-
tal stem that puts out shoots above ground and roots below.

Savanna: A flat, treeless tropical or subtropical grassland.

Scrub: A tract of land covered with stunted or scraggly trees
and shrubs.

Slash-and-burn agriculture: The process whereby a forest is
cut down and all trees and vegetation are burned to create
cleared land.

Species: A group of individuals related by descent and able to
breed among themselves but not with other organisms.

Steppe: Vast, semiarid grass-covered plains found in southeast
Europe, Siberia, and central North America.

Subspecies: A population of a species distinguished from
other such populations by certain characteristics.

Succulent: A plant that has thick, fleshy, water-storing leaves
Or stems.

Sustainable development: Methods of farming or building
human communities that meet the needs of the current gener-
ation without depleting or damaging the natural resources in
the area or compromising its ability to meet the needs of fu-
ture generations.

Taproot: The main root of a plant growing straight downward
from the stem.

Territoriality: The behavior displayed by an individual ani-
mal, a mating pair, or a group in vigorously defending its do-
main against intruders.




Troglobyte: A species that lives only in caves.

Tropical: Characteristic of a region or climate that is frost
free with temperatures high enough to support—with adequate
precipitation—plant growth year round.

Tundra: A relatively flat, treeless plain in alpine, arctic, and
antarctic regions.

Underbruash: Small trees, shrubs, or similar plants growing on
the forest floor underneath taller trees.

Urban sprawl: The spreading of houses, shopping centers,
and other city facilities through previously undeveloped land.

U.S. Fish and Wildlife Service (USFWS): A federal agency
that oversees implementation of the Endangered Species Act.

Vulnerable: A species is vulnerable when it satisfies some risk
criteria, but not at a level that warrants its identification as En-
dangered.

Wetland: A permanently moist lowland area such as a marsh
Or a Swamp.









water can change the environment of a cave. To meet the
needs of these newly populated areas, much of this water has
been diverted. Some caves have become dry while others have
become flooded. Pollution from populated areas has also
seeped into the groundwater, and the water in many caves
has become contaminated.

Conservation efforts are underway to protect the habitat
of the Bee Creek Cave harvestman and other endangered
species. A protected area measuring approximately 7,000 acres
(2,800 hectares) has been proposed.







through the cracks and crevices in caves, finding its prey
through its senses of touch, smell, and taste. It has large fangs
with which to inject and subdue its prey with its venom (poi-
son). The spider’s usual food is the Kauai cave amphipod, a
tiny crustacean that lives in the same caves as the cave wolf
spider. The two species have a predator/prey relationship: the
amphipod gets its nutrients from the rotting vegetation on
the moist rocks of the humid cave environment, and the spi-
der then feeds on the amphipod.

Females of this species lay only 15 to 30 eggs in a clutch
(number of eggs produced or incubated at one time). They
carry the egg sac inside their mouths until the eggs hatch. At
that time, fully developed and unusually large infant spiders
emerge. The newborn offspring stay with their mother for a
few days, riding on her back, until they are ready to hunt on
their own. The life span of an adult no-eyed big-eyed wolf
spider is at least six months.

Habitat and current distribution

The no-eyed big-eyed wolf spider inhabits only the deep
areas of Koloa caves, located on the southeast coast of Kauai
Island in the Hawaiian Islands. The spider is found in the caves
as well as in small cavities attached to the cave that humans
cannot reach.

In its extremely limited cave ecosystem (all living things
and their environment), the spider requires specific conditions.
The humidity in the cave must be a constant 100 percent, the
air must be stagnant (still), and the air temperature must be
between 75° and 80°F (24° and 27°C). The caves must also have
the right type of woody vegetation for the spider’s prey, the
Kauai cave amphipod, to eat. The no-eyed big—eyed wolf spi-
der is known to exist only in six caves in the Koloa area.

History and conservation measures

The no-eyed big-eyed wolf spider, along with its prey, the
Kauai cave amphipod, was discovered in the beginning of the
1970s and for decades was known to exist in only four caves.
Two more caves with populations of the species were found
in 2002. The species is limited to a small and very specific area
and has become endangered because of the deterioration of
its habitat. The caves in which these spiders live are in a very
popular and developed resort area of Hawaii. Tourism and




urban growth are constant pressures. Water is already scarce
in the area, and natural water sources have been diverted to
meet the needs of tourist facilities and urban areas. Without
a constant supply of seeping water, the caves inhabited by the
spider will dry out.

Runoff from urban areas can pollute the groundwater with
pesticides and other toxic (poisonous) chemicals. Runoff from
nearby farms has already ruined the largest lava cave in the
area: it became covered with waste residue from sugar cane
production. Human visitors can also destroy these caves by
trampling, littering, smoking, vandalizing, and altering the cli-
mate by merely entering the caves.

After the no-eyed big-eyed wolf spider was given en-
dangered status under the Endangered Species Act (ESA) in
2000, a federal court ruled that the U.S. Fish and Wildlife Ser-
vice (USFWS) should determine a critical habitat area for the
spider—an area considered necessary to the conservation of
the species that requires special management and protection.
Critical habitat designation does not create a wildlife refuge
and does not ban human activities in the area. Rather, it en-
sures that all federal agencies check with the USFWS about
any activities they authorize in the area. On April 9, 2003,
the USFWS designated 272 acres (110 hectares) in southern
Kauai as critical habitat. One year earlier, the agency had pro-
posed that 4,193 acres (1,698 hectares) should be designated
as critical habitat, but changed the proposal because it would
have been very costly to private landowners in Hawalii.












vibrations. The tarantula sits quietly, hidden in the dark, and
then springs upon its victim. It grasps the prey with its two
pedipalps (special appendages located near the mouth), and
enfolds it with its eight legs and then bites it, injecting its
venom. Tarantulas cannot digest food inside their own bod-
ies; the venom they inject must serve two purposes. First, it
stuns the prey into submission, and then it begins to digest
the animal, turning its insides to liquid proteins and fats. The
tarantula then sucks out the predigested liquid.

In late summer, male tarantulas look for females to mate.
The male enters a female’s burrow and then uses his pedipalps
to inject sperm into the female’s reproductive tract. He has to
be very careful, though, because the female may attempt to
kill and eat him. After mating, the female spins a web and
lays anywhere from 50 to 700 eggs upon it. She then wraps
the eggs in the silk ball and carries them between her fangs
to incubate (keep warm until ready to hatch) for several weeks.
Male tarantulas usually live about 8 years, while a female may
live between 20 and 30 years.

Despite people’s fears, red—kneed tarantulas are not as dan-
gerous as they look. Although their bites are painful, they are
generally not any more powerful than a bee sting. When
threatened, red—kneed tarantulas display their red bristles and
sometimes rub their back legs in order to drop hairs on their
enemy. The hairs can cause rashes and even blindness. Even
humans handling these spiders get rashes from their hairs.
Generally, though, the red—kneed tarantula is not aggressive
to humans. For this reason and because of its beautiful col-
oration, this tarantula became prized as a pet and has been
one of the favored spiders for use in movies.

Habitat and current distribution

Red-kneed tarantulas can be found in deserts and rain
forests. They are known to occur in southwestern Mexico
along the Sierra Madre mountain range along the Pacific coast
in the Mexican states extending from Jalisco (pronounced
hah-LEES-coe) and Colima down to Oaxaca (pronounced
wah-HAH-cah).

History and conservation measures

The friendliness to humans, brilliant coloring, and long
life of the red-kneed tarantula have made the species very



popular among spider collectors. Up until 1985, thousands of
these tarantulas were imported from Mexico and then sold as
pets. After years of this trade, the population of spiders in the
wild declined, and in 1985 the Convention on International
Trade in Endangered Species (CITES) banned the exportation
and importation of red-kneed tarantulas that have been
caught in the wild. Only red-kneed tarantulas bred in cap-
tivity can be traded legally. This is the only species of taran-
tula to be protected under CITES. Destruction of its habitat in
Mexico is also responsible for decline in this species’ popula-
tion.



















crevices of sheer coastal cliffs. Their population numbers be-
tween 400 and 900.

History and conservation measures

The Puerto Rico yellow-shouldered blackbird was once
abundant throughout coastal areas of Puerto Rico. It was found
in various habitats, including freshwater wetlands, open wood-
lands, and fields. In the 1970s, its population was estimated at
over 2,000.

Biologists (people who study living organisms) believe
habitat destruction—mainly the draining of almost all the
wetland areas in its range—was the initial cause of the bird’s
decline. The Puerto Rico yellow—shouldered blackbird contin-
ues to be threatened by mongooses, rats, and other mammals
that eat its eggs. A more recent threat is the shiny cowbird.
This bird, introduced to the region in the 1950s, slyly lays its
eggs in the blackbird’s nest. When the female blackbird re-
turns, she broods on both her eggs and the cowbird’s eggs.
After the eggs hatch, the larger cowbirds dominate the smaller
blackbirds, eating more of their food and often pushing them
out of the nest.

The Mona yellow-shouldered blackbird is also currently
threatened by habitat destruction (caused by increasing hu-
man development of Mona Island) and the shiny cowbird.

Controlling the cowbird population in the region and
developing protected areas such as Puerto Rico’s Boquerdn
Commonwealth Forest are measures conservationists have
undertaken to help the yellow-shouldered blackbird recover.










The birds prefer to build their nests at the top of very tall
rain forest trees on the island’s western plateau. They gener-
ally feed at sea northwest of the island.

History and conservation measures

Boobies were so-named because of their rather dull facial
expression and their extreme tameness. They are easily ap-
proached by humans, a factor that led to their early decline.
When sailors and early settlers on the island began hunting
Abbott’s boobies, they merely walked up to the birds and
clubbed them to death.

The main threat to the Abbott’s booby for decades has
been deforestation. In order to mine underground phosphate
(mineral salt) deposits, humans on Christmas Island have
clear—cut a vast majority of mature trees in the booby’s habi-
tat. Since 1987, mining activities have been limited to those
areas already cleared of trees. Attempts have been made to
reforest some areas and to establish a national park where
the Abbott’s booby would be protected, but replanting a rain
forest takes a long time and the species reproduces at a very
slow rate.

A new threat to the booby is the yellow crazy ant (Anoplo-
lepis gracilipes). The ant, which is native to Africa, was intro-
duced to Christmas [sland early in the twentieth century and
it became widespread. The crazy ants have wiped out the red
crab population of Christmas Island. The red crab was essen-
tial to the ecosystem because it ate weed seedlings and leaves,
keeping the balance in the rain forest. Scientists predict that
unless the yellow crazy ant is eliminated, it will cause a rapid
reduction in the population of Abbott’s boobies over the next
three generations.






The Azores bullfinch lives in the laurel (a kind of ever-
green tree) forests of the Azores. The bird’s diet consists mainly
of seeds. It eats seeds of herbal plants in summer, seeds of
fruits in the fall, and seeds of trees and ferns in the winter. In
the spring it eats flower buds. Because of this variety in its
diet, the Azores bullfinch needs a good supply of specific
plants in its area.

Azores bullfinches live in inaccessible (difficult to get to)
forests and wildlife biologists (scientists who study living or-
ganisms) do not know a lot about their habits.

Habitat and current distribution

The Azores bullfinch can be found in dense Azores laurel
forests. Within the Azores archipelago, the bird is limited to
a fairly small area in the Pico da Varda area of eastern Sdo
Miguel, consisting of the Pico da Varda and Pico Verde moun-
tains and the Ribeira do Guilherme valley. This area is virtu-
ally impenetrable (not possible to enter) for humans. There
are about 120 male-female pairs of Azores bullfinches in ex-
istence today.

History and conservation measures

In the nineteenth century, there was an abundance of
Azores bullfinches. Farmers viewed them as pests in their or-
chards and killed them whenever possible. The Azores gov-
ernment joined in the effort to eliminate the birds in order
to help the farmers with their crops, and actually paid rewards
to local citizens who brought in bird beaks to prove they had
killed the bullfinches. The campaign to get rid of the birds
was highly successful. By the beginning of the twentieth cen-
tury, the Azores bullfinch had become quite rare.

For the few remaining Azores bullfinches, the introduction
of foreign plants has caused another decline in population.
The new plants have invaded the forests and overwhelmed the
native plants. This forces the Azores bullfinches into smaller
and smaller areas where the native vegetation they eat and live
in still exists.

[n 1995, a local forestry program funded by the European
Union was established to restore and expand laurel forests in
the Azores in an effort to increase the population of the Azores
bullfinch. A laurel forest on the slopes around the Pico da Vara
summit was designated a natural forest reserve.









months, but may remain dependent on its parents for more
than a year. Because of this, male and female pairs usually
breed once every two years.

Habitat and current distribution

California condors prefer to nest in caves or on rocky cliffs
in mountainous terrain and to roost (rest or sleep) on tall, ex-
posed trees and rocky outcrops. They feed on nearby open
grasslands or savannas.

The last 9 wild California condors were taken into cap-
tivity in 1987, making a total of 27 condors in the world, all
in captivity. Five years later, eight captive-bred birds were re-
leased into the wild in California at the Sespe Condor Sanc-
tuary in the Los Padres National Forest. In December 1996,
six young California condors were released in the Vermillion
Cliffs, a remote part of the Glen Canyon National Recreation
Area in northern Arizona. Other releases have occurred in Lion
Canyon and Castle Crags, two remote regions of the Los Padres
National Forest in Santa Barbara County, California; and in
the Ventana Wilderness Sanctuary near Big Sur on the coast
of northern California. From the 27 condors that were taken
into captivity in 1987, the population of condors in 2000 was
155 condors; 56 of them were living in the wild.

History and conservation measures

Currently one of the rarest birds in North America, the
California condor ranged over the entire continent for thou-
sands of years. It fed on the remains of large Ice Age mam-
mals such as mammoths and camels. Around 8000 B.C. , when
these mammals became extinct, the number of condors be-
gan to decline. By the time Europeans began colonizing North
America in the seventeenth century, the bird’s range was al-
ready reduced to the western coast and mountains. In the
nineteenth century, the condor population rapidly declined
as settlers moved west. By the mid-twentieth century, the
birds numbered less than 100 and were restricted to a small
area in central California. By the mid-1980s, only five breed-
ing pairs remained in the wild.

Many factors have led to the California condor’s decline
in modern times. Because it feeds on the remains of other an-
imals, it is susceptible to poisoning. Poisons ingested by ani-
mals become highly concentrated in the predators that eat




them. Many condors have died from eating the remains of
animals that had ingested pesticides or that had been delib-
erately poisoned by farmers and ranchers. Others have per-
ished by ingesting lead bullets from the carrion of animals
shot by hunters. Condors have also been hunted themselves
and have had their eggs stolen from their nests by collectors.
As is the case with many other endangered species, the con-
dor’s habitat and feeding range has been reduced by human
development.

Beginning in 1986, researchers decided to remove the re-
maining California condors from the wild and place them in
captive-breeding programs. The condors bred well in captivity.
In the early 1990s, researchers started reintroducing captive-
bred condors into the wild. Most of the birds released have
slowly adapted to their new environment. In April 2002, the
first baby condor born in the wild hatched from its shell in
Ventura County. On May 1, 2002, the last wild condor to be
taken into captivity back in 1987, a 22-year—old bird, was re-
leased back to the wilderness in Los Padres National Forest af-
ter spending 15 years in captivity and becoming the father of
16 baby condors. Scientists hoped that the released condors
could remember enough about life in the wild to show the
ropes to released condors that had been born in captivity.

The goal of the condor reintroduction program is to es-
tablish separate condor populations in the wild of at least 150
birds each. Despite its initial success, the program remains
controversial. In hopes that the condors will stay in their
sanctuary and not eat poisoned animals, biologists (people
who study living organisms) often leave deer and cattle car-
casses for the birds to eat. Some scientists and researchers be-
lieve this prevents the condors from surviving entirely on
their own.

In addition to the San Diego Wild Animal Park and the

Los Angeles Zoo, California condors are also kept in captivity
at the World Center for Birds of Prey in Boise, Idaho.












Although the tourist populations that pour into the Gala-
pagos Islands are not usually able to make their way into the
remote habitats of the flightless cormorants, their presence
has further reduced the population. Sea—cucumber fisheries
(sea cucumbers are sea animals prized as food in many Asian
markets) have been established in the waters off of the islands.
Pollution of many kinds has reached the islands, including an
oil slick from the oil tanker Jessica that ran aground off the
island of San Cristobal in 2001, spilling hundreds of thou-
sands of gallons of fuel into the waters. Net fishing around
the islands has been responsible for the deaths of individual
birds that get caught in the nets, as well as the depletion of
their food from the waters.

The Galdpagos cormorant population has always re-
sponded to changes in climate with a change in its numbers.
A routine climate change, El Niflo, occurs every two to seven
years, with a change in winds that causes a rise in water tem-
peratures. This causes the death of many South American fish.
During El Nifio of 1982-83, the worst ever recorded, Galapa-
gos cormorants stopped breeding and the population was re-
duced by 49 percent. Within one year, however, the population
had recovered. Although the population has the capacity to
bounce back after a seasonal climate change, it may not be
able to bounce back if more than one change in environment
occurs. The oil slick on top of an El Nifio, for example—or
the more permanent climate changes due to global warming
that may take place in the early twenty—first century—would
threaten the already reduced population with extinction.

In 1977, the Charles Darwin Research Station began care-
tully observing the populations of Galdpagos cormorants and
continues to provide necessary data for the continued efforts
to protect the birds and their habitat.









The birds prefer to breed in marshy and lightly wooded
tundra areas. In winter, they inhabit freshwater wetlands and
shallow ponds.

History and conservation measures

Siberian cranes once nested throughout much of Siberia.
Because the birds are seldom seen during migration, their win-
tering grounds remained a mystery until 1981, when the
Boyang Lake site was discovered.

The major threat to the Siberian crane is hunting by hu-
mans along its migration path in Afghanistan and Iran. Habi-
tat loss also puts the bird at risk. Wetlands along its migration
routes and in its wintering regions have been drained by hu-
mans to create farmland and other developed land. In China,
in addition to drainage for farmland, the wintering area in the
mud flats around Lake Poyang are threatened by construction
of the massive Three Gorges Dam on the Yangtze River. Qil
exploration and development is damaging the habitat in the
breeding grounds in Siberia.

Programs have been established in the United States, Ger-
many, and Russia to transfer eggs produced by Siberian cranes
in captivity to wild sites, such as the breeding grounds around
the Ob River. In the wild, the eggs are hatched in electric in-
cubators. Human keepers then care for the chicks until they
fledge (acquire the ability to fly). To keep the cranes as isolated
from humans as possible, the keepers dress in crane costumes.










south in September in flocks of less than 10 birds. In No-
vember, they arrive at their winter home in the Aransas Na-
tional Wildlife Refuge in Texas on the coast of the Gulf of
Mexico. In April, they make the 2,600-mile (4,200-kilometer)
trip back to Canada. About 300 whooping cranes currently ex-
ist in the wild and another 118 in captivity.

The birds prefer to build their nests in wetlands and
marshes. In winter, they inhabit coastal lagoons and fresh and
brackish (mixture of freshwater and salt water) marshes.

History and conservation measures

Scientists believe the whooping crane population was
probably always small. They estimate that no more than 1,400
of the birds inhabited North America in 1870. Despite their
small population, whooping cranes were found on the Great
Plains and on both coasts of the United States. Before the
American West was settled, they nested from Illinois to south-
ern Canada and wintered from the Carolinas to Mexico.

By 1941, however, fewer than 20 whooping cranes existed
in the world. Several factors contributed to their rapid decline.
Many died as a result of hunting—for their meat or for sport.
Others died from disease. The vast majority succumbed to
habitat destruction. Over the past two centuries, more than
half of all the wetlands that existed in the United States have
been drained and filled in to create farmland, roads, and land
suitable for homes and businesses.

Because each whooping crane couple requires a certain
amount of territory, which they will defend from other
whooping cranes, the population cannot grow unless they be-
gin to use a different wintering ground. The Aransas Reserve
in Texas is big enough only to sustain a population of about
200 cranes. It is surrounded by developed communities, so it
cannot be made larger.

In 1967, the U.S. Fish and Wildlife Service (USFWS) began
a whooping crane recovery program. Part of that program in-
volved wildlife biologists (people who study living organisms)
removing one of the two eggs from the birds’ nests and plac-
ing them in the nests of sandhill cranes, which are closely re-
lated to whooping cranes. At first, the plan was successful. The
sandhill cranes became “foster parents,” incubating the eggs
and then raising the whooping crane chicks as their own.
However, when these whooping cranes grew to adulthood,



they believed they were sandhill cranes and would not mate
with other whooping cranes.

Biologists then began raising the captured eggs in cap-
tivity. Successful breeding programs were established in
Maryland, Wisconsin, and Alberta, Canada. Beginning in
1993, captive-reared, nonmigratory whooping cranes were
reintroduced to the wild on the Kissimmee Prairie in Florida.
In the early 2000s, programs were initiated that taught the
reintroduced cranes to migrate by leading them in ultra-light
aircraft.

To protect existing migratory whooping cranes, the
USFWS’s recovery program includes the conservation of wet-
lands and other suitable habitat.










The most significant factor in the bird’s decline, however,
has been its naturally low breeding ability. Only about one
chick per nest survives infancy in the wild. This problem also
occurs in captive breeding programs. At the Olinda facility,
only two chicks were born in 1989 and 1990. Without high
population numbers in the wild to overcome this problem,
the Hawaiian crow will not be able to survive.









History and conservation measures

At the beginning of the nineteenth century, Eskimo
curlews numbered in the millions. But intense hunting of the
bird as it migrated quickly reduced its population. The con-
version of pampas and prairies into farmland also reduced its
habitat and food supply. By the early twentieth century, it
was thought to be extinct.

After sightings of Eskimo curlew flocks were reported in

Canada and the United States in the 1980s, a recovery program
was developed. Soon after, however, the sightings stopped.










the twentieth century, rabbits were brought to Laysan Island.
They quickly consumed most of the vegetation on the island,
destroying the ducks’ nesting grounds. By the time the rab-
bits were eliminated from the island in the 1920s, the ducks
had become almost extinct.

As vegetation on the island recovered, so did the Laysan
duck population. By the late 1950s, it had grown to almost
600. The current stable population of 500 seems to be the
number the island’s habitat can comfortably support.

Laysan Island is a part of the Hawaiian [slands National
Wildlife Refuge. Human access to the island is strictly pro-
hibited. Recent efforts to introduce the duck to other nearby
islands have failed. Because its limited, fragile habitat cannot
tolerate changes, the Laysan duck will always be considered
threatened or vulnerable.









south during winter to open water areas where food is abun-
dant.

The bald eagle ranges over most of the North American
continent, from Alaska and Canada down to northern Mex-
ico. Biologists (people who study living organisms) believe be-
tween 80,000 and 110,000 bald eagles currently exist.

History and conservation measures

Since ancient times, eagles have served as symbols of royal
power, appearing on coins, flags, and standards. In 1782, the
United States Congress adopted the bald eagle as the coun-
try’s national emblem. However, this majestic bird began to
disappear from the countryside as settlers carved out more and
more of the American wilderness in the nineteenth and early
twentieth centuries. As their habitat shrank, so did their food
supply. In addition, they were often shot by farmers and
ranchers in the mistaken belief that they were pests or a threat
to livestock.

By 1940, the number of bald eagles was so low that Con-
gress passed the Bald Eagle Protection Act. This act made it il-
legal to kill, harass, possess (without a permit), or sell bald
eagles. Nonetheless, the eagle population continued to de-
cline, especially after World War II (1939-45). The reason was
the rampant spraying of the powerful pesticide DDT (dichloro-
diphenyltrichloroethane).

Farmers, foresters, and others used DDT to kill weeds, in-
sects, rodents, and other pests that harmed agricultural crops.
However, DDT does not dissolve in water and does not break
down chemically in the environment. After being sprayed on
cropland, it is washed (through rain and other precipitation)
into nearby streams, rivers, and lakes. The DDT residue is ab-
sorbed by aquatic plants and small animals, which are then
eaten by fish. In turn, the fish are consumed by bald eagles.
At each step higher in the food chain, the DDT residue be-
comes more concentrated in the fatty tissues of the contam-
inated animals.

Contaminated bald eagles (and other birds) began laying
eggs that had weak shells. The eggs often broke during incu-
bation or did not hatch at all, and the eagle population quickly
fell. By the early 1960s, only about 400 pairs of nesting bald
eagles existed in the lower 48 states. In some areas, they had
disappeared completely.




In 1962, marine biologist and writer Rachel Carson pub-
lished Silent Spring. The book documented the dangers of pes-
ticides, particularly that of DDT. In large part because of this
famous book, DDT was banned for most uses in the United
States in 1972.

This ban, coupled with efforts to protect bald eagle habi-
tat, brought the bird back from certain extinction. By 1981,
the nesting population in the lower 48 states had doubled. In
July 1995, the U.S. Fish and Wildlife Service officially down-
listed the bald eagle on the Endangered Species List from en-
dangered to threatened throughout the nation. On July 6,
1999, the agency officially proposed to delist the bald eagle—
that is, to remove it from the endangered species list.

Habitat destruction and illegal hunting still threaten the
bald eagle, primarily in the southern part of its range. Most
wildlife experts agree, though, that the bald eagle’s recovery
is encouraging.















tormer nesting sites in Korean islands, where a huge airport
had crowded them and avid birdwatchers had overrun their
territory.

Along coasts, the Chinese egret prefers to inhabit estuar-
ies, bays, tidal mudflats, and lagoons where it can feed in shal-
low water.

History and conservation measures

The Chinese egret was once plentiful and wide-ranging.
Like many egret species, it was hunted almost to the point of
extinction in the nineteenth century when the fashion in-
dustry increased its demand for feathers. The egret, bearing
its beautiful white plume during breeding season, was a tempt-
ing and easy target for hunters. Although hunting was finally
outlawed at the beginning of the twentieth century, Chinese
egrets have never fully recovered.

The surviving Chinese egrets are threatened by the loss of
their habitat as wetlands are drained to create farmland, par-
ticularly rice fields. The collection of their eggs, though pro-
hibited, continues. However, the population of the egrets that
has taken up residence on Furugelm Island has a much safer
place to live, which is hopeful for the survival of the species.










and soaring into a series of loops. Once the male and female
mate, the female lays 3 to § eggs, which hatch after 32 to 34
days. The nestlings or young leave the nest when they are 35§
to 40 days old. Pairs will usually use the same nesting site for
many years.

Habitat and current distribution

American peregrine falcons live mostly along mountain
ranges, river valleys, and coastlines from Alaska and the Arc-
tic tundra south into Mexico. Historically, they were most
common in the Rocky Mountains, the upper Mississippi River
Valley, and in parts of the Appalachian Mountains and nearby
valleys from New England south to Georgia.

Biologists (people who study living organisms) estimate that
more than 1,200 breeding pairs of American peregrine falcons
exist in the contiguous United States (the connected 48 states)
and Alaska, with additional birds in Canada and Mexico.

History and conservation measures

Peregrine falcons have never been very abundant. In the
1930s and 1940s, it was estimated that about 500 breeding pairs
of peregrine falcons existed in the eastern United States and
about 1,000 pairs in the West and Mexico. Then, beginning in
the late 1940s, peregrine falcons suffered a rapid decline.

The reason behind the falcon’s devastating drop was the
rampant spraying of the powerful pesticide dichlorodiphenyl-
trichloroethane (DDT), especially after World War 11 (1939-
45). Farmers, foresters, and others used DDT to kill weeds,
insects, rodents, and other pests that harmed agricultural
crops. It was sprayed heavily along coastal areas and wetlands
to control mosquitoes and other insects.

DDT does not dissolve in water and does not break down
chemically in the environment. Animals that ate insects and
plant materials in these sprayed areas ingested DDT. Once in-
side the body, the chemical never leaves; it stays in the fatty
tissues. At each step higher in the food chain, the DDT residue
becomes more concentrated in the fatty tissues of the conta-
minated animals. As predators, peregrine falcons are at the top
of the food chain. When they eat a contaminated animal, they
ingest a concentrated form of the pesticide.

DDT reduces the amount of calcium in the eggshells of
female peregrines (and other birds of prey). Thus, peregrines



began laying thin—shelled eggs that cracked before they were
able to hatch. Fewer and fewer nestlings were born, and the
falcon population plummeted. By the mid-1960s, no breed-
ing pairs of falcons remained in the eastern United States.

The U.S. Fish and Wildlife Service (USFWS) placed the
American peregrine falcon on the Endangered Species List in
1970. Two years later, DDT was banned for most uses in the
United States. Cooperating together, the USFWS, state wildlife
agencies, and the Peregrine Fund (at Cornell University) began
releasing captive-bred young falcons into the wild in 1974.

The American peregrine falcon’s recovery has been suc-
cessful. Reintroduction of peregrines in the eastern United
States ended in 1991; only a few small reintroductions are still
taking place in certain areas of the west. In all, more than
4,000 peregrines have been released to their former habitat as
part of this recovery plan.

In May 1998, the U.S. secretary of the interior proposed
that the American peregrine falcon be one of 29 species either
downgraded or removed from the Endangered Species List. On
August 25, 1999, it was delisted as a recovered species (with
a required five-year monitoring program), and is considered
one of the success stories of U.S. conservation.










of the twentieth century, as many as 4,000 of the birds may
have inhabited Laysan Island.

In 1903, rabbits were introduced to the island. They
quickly ate most of the natural vegetation, destroying the
habitat and food supply of the island’s native birds. In 1909,
U.S. president Theodore Roosevelt designated Laysan Island
and other islands in the Hawaiian chain as part of the Hawai-
ian Islands Bird Reservation. However, this move did little to
stop the decline of the Laysan finch population. In 1922, when
the last rabbits were finally removed from the island, only
about 100 of the finches remained.

Despite its growing numbers, the Laysan finch is still con-
sidered vulnerable. Introduced predator species, such as rats,
could still easily wipe out the birds. Diseases carried by in-
troduced birds could also destroy the finch population.

Laysan Island is now part of the Hawaiian Islands National
Wildlife Refuge. This limits the number of humans allowed
to visit the island, providing further protection for the Laysan
tinch.


















History and conservation measures

Before 1800, the Hawaiian goose was common through-
out the islands of Hawaii and Maui. [ts population at that time
has been estimated at 25,000. Although native inhabitants of
the islands had hunted the bird for centuries, its population
remained stable. That soon changed in the nineteenth cen-
tury with the arrival of European settlers. They hunted the
bird mercilessly and also introduced predators of the nene.
These cats, dogs, rats, and mongooses preyed on the bird’s
eggs and on the young goslings. By 1900, the nene existed
only at high altitudes in remote areas on Hawaii. [t was ex-
tinct on Maui.

As more people began inhabiting Hawaii in the twentieth
century, the nene’s habitat and food sources were reduced. By
1952, only 30 birds survived.

In 1949, scientists started a captive-breeding program for
the Hawaiian goose. The birds bred and raised in captivity
were eventually reintroduced on Maui and Hawaii. In 1982,
a hurricane destroyed cages containing captive nenes in Kauai.
They escaped to the wild and fared quite well on the island.
The reintroduced birds have survived well in all the locations
in Hawaai, but have not bred in the wild as well as scientists
had hoped. Because of this, scientists have had to keep adding
captive-bred nenes to the wild population.









In the 1980s, scientists estimated the Puna grebe popula-
tion to be between 200 and 300. In the early 1990s, that pop-
ulation had slumped to about 50, but after a good breeding
season in 1998, the population was estimated to be back up
to around 200, and rose to 300 the following year.

History and conservation measures

At one time, several thousand of the birds inhabited Lake
Junin. By the 1970s, the Puna grebe population was less than
400. Tt continued to drop steadily to a low of less than 50
birds in the early 1990s, but has since rebounded to about 300
individuals. It remains in very risky circumstances.

The number of Puna grebes declined primarily because
Lake Junin has become polluted by the runoff of poisons from
nearby copper mines. In addition, these mines receive their
water supply from the lake. As the demand for water to the
mines has increased, the lake’s water level, which is regulated
by a hydro—electric power plant, has decreased. In 1992, open
water was left only in the center of the lake. Little suitable nest-
ing habitat remained for the Puna grebes. In 1998, when the
population grew, it was due to better water levels in the lake.

Wildlife researchers tried to relocate four adult grebes to
nearby Lake Chacacancha in 1985, but the birds disappeared
in just two years. Local fishermen believe the birds had been
caught in fishing nets intended to snare trout. A suitable re-
location site for the surviving grebes has yet to be found.

There has been no long-term study of the Puna grebe. In
recent years, the plight of the species has been taken up by a
conservation group in Peru called PeruVerdes.










in which to find the proper amount of food. Even moderate
deforestation greatly reduces the bird’s habitat and its food
source.

The purple-winged ground-dove is legally protected
throughout its range. A complete ban on its capture in the
wild has been recommended. It is thought to exist in small
numbers in some parks and reserves along the Serra do Mar
mountain range in southern Brazil and at the Iguaz National
Park in Argentina. Unfortunately, since little is known about
the purple-winged ground-dove’s particular needs, no special
measures have been taken on its behalf in those parks.









douin’s gulls is having their breeding areas disturbed by peo-
ple, especially fishermen, tourists, and shepherds. Since these
areas are unprotected, many people regularly collect the birds’
eggs. The gulls are also threatened by pollution, which is de-
stroying their feeding areas.










History and conservation measures

Until the 1930s, the Galapagos hawk was found on almost
all of the Galapagos Islands. It existed in such great numbers
that it was considered a threat to domestic chickens. Eventu-
ally, though, the number of Galapagos hawks began to de-
cline. This was the direct result of hunting by humans and
the destruction of its habitat.

The hawk is now considered extinct on the Galdpagos is-
lands of Baltra, Daphne, Floreana, San Cristobal, and Seymour.
To date, biologists have no plans to reintroduce the Gal4pa-
gos hawk to any of its former island habitats.









from sea level to 8,500 feet (2,590 meters), but generally
prefers elevations from 2,000 to 5,000 feet (610 to 1,524 me-
ters). The bird adapts to various habitats, including light
woodland, forests, and farmland or other cultivated areas bor-
dered by trees.

Biologists (people who study living organisms) estimate
the Hawaiian hawk population to be about 2,000.

History and conservation measures

The greatest threat to the Hawaiian hawk has been the
movement of humans into its habitat. Lowland areas of its
habitat have been developed for businesses, homes, or farms.
Higher areas have been cleared by logging and then turned
into farms. To a lesser degree, the Hawaiian hawk population
has been reduced by illegal hunting.

In the mid-1970s, biologists estimated that only a few
hundred Hawaiian hawks existed. Since then, a number of
protected areas for the hawks and other endangered forest
birds have been set aside. Their recovery has been substantial.
In 1993 the U.S. Fish and Wildlife Service proposed to reclas-
sify the Hawaifan hawk from endangered to threatened. Again,
in May 1998, U.S. Interior Secretary Bruce Babbitt included
the Hawaiian hawk on a list of 29 species whose status on the
Endangered Species List would be changed. The matter re-
mained pending well into the twenty—first century.










over the plants on which the bird normally fed. Also, intro-
duced animals such as pigs, goats, and deer grazed on the
bird’s food sources, further limiting what it had to eat. Per-
haps most damaging to the bird were diseases carried by in-
troduced animals or insects. Many crested honeycreepers fell
victim to the diseases known as avian malaria and bird pox
that are transmitted by a particular type of mosquito.

The bird has also suffered because large areas of its forest
habitat have been cleared to create farms and other human
settlements.

Current conservation efforts to stop the decline of the
crested honeycreeper include the control of introduced ani-
mals and plants. This is of particular importance in such pro-
tected areas as the Hanawi Natural Area Reserve, the Haleakala
National Park, and the Waikamoi Preserve.






observed between April and June have contained one or two
baby birds.

Habitat and current distribution

The world’s three remaining po’oulis, one male and two
females, all live in the Hanawi Natural Area Reserve on Maui
(an island of Hawaii). They live in the rain forest on the steep
northeastern slopes of Haleakala (an east Maui volcano) at an






telt they had to make a move to bring about breeding before
it was too late. The first attempt was in 2001, when wildlife
biologists captured one of the female po‘oulis and moved her
into the male’s home range. Within hours, the female went
back to her home range without breeding. In 2003, experts
believe the only possibility for saving the species is to take the
three birds into captivity in the hope that they will breed
within the confines of the Maui Bird Conservation Center.









was found in central Syria, consisting of three male-female
pairs that were at the time incubating eggs and a seventh in-
dividual. Biologists (people who study living organisms) be-
lieve the bird’s total population now numbers around 315.

The northern bald ibis prefers to inhabit rocky, semi-arid
regions, often with running water nearby. Feeding habitat in-
cludes sea coasts, edges of streams, river beds, sand banks,
marshes, and other damp ground with sparse vegetation.

History and conservation measures

The northern bald ibis once ranged throughout southern
Europe, the Middle East, and northern Africa, including the
coast along the Red Sea. At the end of the seventeenth cen-
tury, the bald ibis could still be found in European countries
such as Austria, [taly, Germany, Switzerland, Hungary, and
portions of the Balkan Peninsula.

Over a period of several centuries, the northern bald ibis
slowly disappeared from its historic range. Widespread hunt-
ing and capture, both for food and zoo collections, con-
tributed to the bird’s decline. In the twentieth century, the
use of pesticides on farmland, especially in Turkey, poisoned
many bald ibises. With the population already very low, it was
disastrous to the species when, in May 1996, a total of 21
adults were found dead and another 17 disappeared from their
Moroccan colonies. The exact cause of this major loss is still
not known.

Conservation programs on behalf of the bald ibis have be-
gun in Morocco. Massa National Park, a 40-mile (64-kilome-
ter) belt along the Atlantic coast between the cities of Agadir
and Tiznet, was recently established. This wetland site is home
to almost half of the breeding ibis population remaining in
Morocco. It is also a major wintering area. The number of
northern bald ibises has increased from a low of 220 birds in
the mid-1990s to about 315 in the early 2000s.

This bird breeds well in captivity. Stocks of captive north-
ern bald ibises are maintained in Birecik, Turkey, and at Tel
Aviv University in Israel. Biologists hope to reintroduce these
captive-bred bald ibises to undisturbed areas in their former
range.










The kakapo prefers to nest in dense scrub-forests and to
feed in nearby grasslands.

History and conservation measures

The kakapo once existed in an environment where it had
no natural predators and no food competitors. That situation
changed when humans brought predators (such as cats and
rats) and competitors (such as opossums and deer) into the
bird’s habitat. By the 1970s, the kakapo's population was so
low it was considered extinct.

In 1976, a small breeding population was discovered on
Stewart [sland, but introduced cats quickly killed most of the
birds. The remaining 61 birds were taken to Maud and Cod-
fish Islands oft New Zealand’s South Island and to Little Bar-
rier Island in the Hauraki Gulf. For three decades there was
little success with breeding among these relocated birds, and
biologists (people who study living organisms) classified the
species as extinct in the wild. In 2001, however, the protec-
tion measures had clearly paid off. There were, again, a total
of 61 birds. By 2002, the number had risen to 84. By 1999,
the kakapo had advanced enough in population that it no
longer met the criteria for critically endangered status on the
International Union for Conservation of Nature and Natural
Resources (IUCN) Red List. The [UCN status will remain,
though, for several more years in case of further declines in
population.









forests where the trees form a canopy about 50 feet (15 me-
ters) above the ground.

Biologists (people who study living organisms) estimate
the bird’s population at 650 kestrels, including about 100
breeding pairs.

History and conservation measures

When Mauritius was covered in vast forests, the Kestrel
was found throughout the island. Heavy logging and clearing
of the forests in the twentieth century quickly destroyed the
Mauritius kestrel’s habitat and food sources. By the 1950s, the
bird was found only in the remote forests of the southwest-
ern plateau. Twenty years later, biologists believed less than
10 birds remained alive.

Conservation efforts have focused on preserving the habi-
tat of the Mauritius kestrel. In 1974, the 8,880-acre (3,552~
hectare) Macabé-Bel Ombre Nature Reserve was created. In
1993, a national park linking this and other areas was de-
clared, providing a greater protected region.

A captive-breeding program for the kestrel was initiated
in the 1970s. Through this program, researchers have rein-
troduced Mauritius kestrels into their native habitat and also
onto the neighboring island of Réunion. The program has
been so successful that the kestrel has been removed from en-
dangered status on the Red List of the International Union for
Conservation of Nature and Natural Resources and is now clas-
sified as vulnerable.










threat to the black—cheeked lovebird is the draining of water
sources in its habitat to supply agricultural needs. The de-
struction of its habitat to create farmland also remains a po-
tential threat.

Black—cheeked lovebirds have become better established
in captivity. Although the captive-bred population is still rel-
atively small, it has grown steadily over the last twenty years.









stone cliffs of the region. The bird sometimes roosts (rests or
sleeps) on cliff faces or ledges.

History and conservation measures

The Lear’s macaw is probably one of the rarest parrots in
the world. Only captive-bred birds were known until 1979,
when biologists discovered a wild population in a remote area
of Brazil. In the early 1990s, the population in the wild was
only about 65 birds.

Habitat destruction has posed the major threat to the
Lear’s macaw. Cattle from nearby farms in the bird’s habitat
feed upon the nut of the licuri palm, limiting the bird’s pri-
mary food source. The Lear’s macaw has also always been
hunted by local people for food. An additional threat comes
from trappers, who capture the bird for the illegal pet trade.
At the end of the 1990s, it was estimated that nearly a quar-
ter of all of the species’ nest were raided annually, despite laws
protecting the birds.

A number of all-out efforts by several different conserva-
tion groups has brought the population up to about 250 birds
in 2001 and rising. Current conservation efforts to save the
Lear’s macaw from extinction include transplanting licuri
palms into its habitat and halting illegal smuggling activities.










also be found in vegetable gardens. The bird normally nests
in tree holes.

History and conservation measures

Now one of the rarest birds in the world, the magpie-robin
was once a very common bird in the Seychelles Islands group.
It disappeared quite early in the twentieth century from the
islands of Félicité, La Digue, and Praslin. The bird was present
on the islands of Marianne and Aride until the 1930s and on
Alphonse until the late 1950s. By 1959, only ten pairs were
known to survive on Fregate Island.

Although this bird has been able to adapt to the loss of
its habitat, it has not fared well against predators brought to
the islands by humans. A tame, ground-feeding bird, it has
been an easy prey for feral (once domesticated, now wild) cats.
In the 1960s, efforts were made to control the feral cat pop-
ulation. By 1982, most had been eliminated. The bird now
faces competition for nesting sites and food sources from the
Indian myna, a bird that has been introduced recently to Fre-
gate Island. Seychelles magpie-robins eat cockroaches, dead
or alive. When people used household pesticides to kill cock-
roaches, the poisons were also harming the birds.

In 1978, a few Seychelles magpie-robins were transferred
to the island of Aride (a cat-free nature preserve) in hopes
they would survive and multiply. They did not. In 1980, the
total population of the species was 27. In 1990, with the
species population down to 23 birds, Birdlife International ini-
tiated the Seychelles Magpie-Robin Recovery Program. The
conservationists built nest boxes for the birds and provided
them with food every day. They replanted native trees in their
habitat and banned the use of household pesticides. They be-
gan to control the mynah population. They also educated the
people of Fregate about the birds. Within a few years the Sey-
chelles magpie-robin population had doubled, and it has con-
tinued to rise since then. Although the species is by no means
out of danger, it has made remarkable progress.









gon, Washington, and British Columbia. The species remains
abundant in Alaska.

The greatest threat to the marbled murrelet is the loss of
its habitat due to the clear—cut logging of old-growth forests.
In the past century, more than 95 percent of the old-growth
forests along the Pacific coast have been cleared. Very little of
the existing old—-growth forests is currently protected.

Concern has been raised recently about the number of
murrelets killed in gill nets, which are fishing nets designed
to catch fish by their gills and drown them; however, the nets
end up catching many different aquatic creatures, including
murrelets. Studies have reported that 600 to 800 or more mar-
bled murrelets are killed annually in gill nets in Prince William
Sound, Alaska, alone.

Since the murrelet feeds close to shore, it is highly vul-
nerable to oil spills and other types of water pollution. The
development of the petroleum industry along the Pacific coast
has increased the threat of oil pollution in the murrelet’s
range.

Conservation efforts on behalf of the marbled murrelet in-
clude the Headwaters Murrelet Project, a scientific investiga-
tion of the bird in northern California. The project is studying
the effect of transferring about 7,500 acres (3,000 hectares) of
old-growth forest to public ownership and how that might
help the continued survival of the marbled murrelet.










the Mexican states of Tamaulipasand Nuevo Leon. The species
is most likely to be found in desert oases or washes where
there is moisture—along the banks of streams or other water-
ways—and where they can find a good variety of the animals
they eat. They generally live at elevations below 4,000 feet
(1,200 meters).

In 2002 a total of 18 cactus ferruginous pygmy owls were
found in Arizona. Some of the pygmy owl’s habitat is found
in the fastest-growing areas of Tucson, where a few adult owls
remain. There have also been a few sightings of these owls in
Texas. The reported sightings in western Mexico are not com-
plete enough to form population estimates, but the species is
more common there.

History and conservation measures

At one time cactus ferruginous pygmy owls in Arizona
ranged from an area north of Phoenix to the Mexican bor-
der. Due to habitat loss, however, the few remaining owls in
the state are found only between Tucson and the Mexican
border. The decline in population is due to the destruction
of the pygmy owl’s preferred environments: both riparian (on
the banks of natural waterways) and desert habitats. The
plight of the Arizona owls is dire. Housing developments,
clearing for farming and logging, water diversion, livestock
overgrazing, and many other symptoms of the ever—growing
human population in the area have severely reduced the habi-
tat of the species.

The U.S. Fish and Wildlife Service listed the Arizona pop-
ulation of pygmy owl as an endangered species in March
1997, designating 731,000 acres of protected critical habitat.
Since that time there has been a battle between conserva-
tionists (people who work to protect and preserve the natural
world) and the developers of urban sprawl—the people re-
sponsible for building housing, shopping malls, and related
industry farther out into the desert, who stand to lose money
if the land cannot be developed. In 1998, conservationists
sued to stop a school from being built on the critical habitat
of the pygmy owl. The courts ruled against them, allowing
the school construction to continue. The National Associa-
tion of Home Builders sued to have the cactus ferruginous
pygmy owl removed from endangered status. The Southern
Arizona Home Builders Association then fought to have the



critical habitat designation removed from the area selected for
the pygmy owl. In September 2001, a federal judge complied
with their wishes, removing the critical habitat protection
from the land until further studies could be accomplished. In
2003, a new proposal for critical habitat for the pygmy owl
was issued. If enacted, it will encompass 1,208,001 acres
(489,070 hectares), but there is very little time left for the cac-
tus ferruginous pygmy owl. The species appears to be on the
brink of extinction.










an older tree. She alone incubates (sits on or broods) the eggs.
During incubation, the male hunts for food. After the nestlings
hatch, they are cared for by both parents until they leave the
nest three to five weeks after birth.

Habitat and current distribution

The northern spotted owl is found from southern British
Columbia, Canada, south to Marin County, California (the
other subspecies inhabit California, the U.S. Southwest, and
Mexico). In the northern part of this area, the owl’s range ex-
tends from sea level up to elevations of 5,000 feet (1,524 me-
ters). In the southern part, its range extends to elevations of
7,500 feet (2,286 meters). Although not quite sure, biologists
believe between 3,000 and 5,000 pairs of northern spotted
owls currently exist in the wild.

This owl lives almost exclusively in old-growth forests
dominated by Douglas fir, western hemlock, and redwood
trees. “Old growth” refers to forests made up of trees that are
at least 200 years old and that haven’t been cut or altered in
any way by man. Additionally, the physical structure of an
old-growth forest is very complex. [t has multiple layers in its
canopy, trees of varying sizes, and many standing dead trees
and dead logs that provide cavities for nesting sites.

History and conservation measures

The northern spotted owl has been at the center of a bat-
tle between lumber companies and environmentalists. Timber
from old-growth forests is highly valued by loggers because of
its fibrous, grainy nature. The Pacific Northwest region has
some of the last remaining old-growth forests in America,
and roughly 80 percent of that has already been cleared. Of
the forest that remains, 90 percent is on federally owned land.
Once the northern spotted owl was placed on the Endangered
Species List in 1990, logging of the remaining old-growth
forests was curtailed, and the debate over the fate of old-
growth forests and the northern spotted owl became a fed-
eral issue.

Lumber companies have argued that preserving old-growth
forests will simply cost jobs—as many as 12,000 people would
be put out of work. Environmentalists counter that the lumber
companies are simply delaying what is destined to happen: at
the rate lumber companies are cutting trees, the old-growth



forests will soon disappear, and just as many people will be-
come unemployed. In addition, old-growth forests are neces-
sary for the survival of many species, such as the northern
spotted owl, the marbled murrelet, and the red—cockaded
woodpecker.

In 1995, the U.S. Fish and Wildlife Service and the Wey-
erhaeuser Company (a lumber company) agreed to a recovery
plan. The plan designated areas of forest as protected owl habi-
tat. In between those areas, Weyerhaeuser was allowed to cut
down enough timber to maintain its yearly production levels.
The federal government and the lumber company hoped this
was tthe beginning of a solution to save both jobs and the
northern spotted owl. In 2000, after five years under this plan,
it was reported that the decline in the owl population had
slowed from 4.5 percent a year to 3.9 percent a year. The drop
was far less than conservationists had hoped.










Habitat and current distribution

The range of the golden parakeet in northern Brazil ex-
tends from the northwestern part of the state of Maranhao
west through the state of Pard. Scientists have recently dis-
covered a small population in the western Brazilian state of
Rondénia. This has led them to believe that the bird may have
expanded its historic range. No estimates of the golden para-
keet’s total population size currently exist.

The golden parakeet prefers to inhabit tropical rain forests.
During breeding season, it seeks out cleared areas with iso-
lated trees near forests.

History and conservation measures

Scientists have long considered the golden parakeet rare.
Where good forest remains, the bird may still be seen regu-
larly. Nonetheless, the overall number of golden parakeets has
declined sharply.

Habitat destruction is the primary threat to the golden
parakeet. Wanton (merciless) clearing of the tropical forest to
build roads and settlements has destroyed much of the bird’s
habitat in Maranhao. Major development projects such as rail-
road construction, lumbering, cattle ranching, and gold min-
ing have also contributed to the decline of its habitat.

Another serious threat to the golden parakeet is illegal cap-
ture. It is among the most highly prized birds in the world,
selling to collectors for more than $15,000. Despite legal pro-
tection, the golden parakeet is still smuggled within Brazil and
around the world. In addition to live capture, the bird is
hunted for food or sport and is killed because it eats corn
crops.

The only nature reserve currently in the golden parakeet’s
western range is the Tapajés (Amazonia) National Park in Para.
Further areas in its range must be protected and managed so
the golden parakeet can survive and breed.


















one at a time, as they were laid. The chicks will have their full
plumage (feathers) within 56 days of their birth and they will
fly shortly thereafter. The parents remain with them up to
about seven months, continuing to feed them as they instruct
them how to extract seeds from pinecones for themselves.

Thick-billed parrots live under constant threat from preda-
tors. When they feed, they often have one bird in the flock
standing watch for predators, ready to signal to the other birds
the moment an enemy is spotted. Their main enemies are rap-
tors (birds of prey), such as red-tailed hawks, Apache gos-
hawks, and peregrine falcons. When they are roosting in the
trees they are also preyed upon by ring-tailed cats.

Habitat and current distribution

Thick-billed parrots spend the nesting season in the
conifer forests of the northern Sierra Madre Occidental Moun-
tains, mainly in the states of Durango and Chihuahua in
northern Mexico. After the breeding season, the birds form
flocks and migrate south. They prefer to nest and roost at high
elevations, above 6,500 feet (1,981 meters).

An estimated population of 500 to 2,000 pairs (male and
temale partners) survives today.

History and conservation measures

Thick-billed parrots once ranged from their primary habi-
tat in northern and central Mexico as far north as southeast-
ern Arizona and southwestern New Mexico. Early settlers in
the southwest United States hunted the birds for food, virtu-
ally wiping out the entire U.S. population by the 1920s. (Some
birds, though, were reintroduced to the wild in the Southwest
in the 1980s.) The species continued to live in its main habi-
tat in Mexico, but during the last decades of the twentieth
century, the extensive logging in the Sierra Madre Occidental
Mountains greatly reduced the population in Mexico. Thick-
billed parrots are also captured for trade as pets.

Numerous studies are underway in an attempt to deter-
mine how to save the thick-billed parrot as its habitat con-
tinues to diminish. The World Parrot Trust provides funding
to groups that attempt to determine the species’ habitat re-
quirements and study the effects of moving the birds to a new
habitat. The Instituto Tecnologico de Estudios Superiores de
Monterrey, in Nuevo Leon, Mexico, in collaboration with the



U.S. Fish and Wildlife Service, has provided funds to protect
the breeding range of the thick-billed parrot in Nuevo Leon,
Mexico, through the development of management plans and
training. Because of the dangers posed by trade in the pet mar-
ket, the Convention on International Trade in Endangered
Species of Wild Fauna and Flora (CITES) listed the thick-billed
parrot on its Apendix 1, which includes species threatened
with extinction. This listing makes trade of the species sub-
ject to particularly strict trade regulations, authorized only un-
der “exceptional circumstances.”










forests inhabited by the species were scheduled to be logged.
If not for the intervention of conservationists (people who
work to protect and preserve the natural world), the habitat
would have been wiped out entirely. There were other threats
to the partridge as well. Humans were gathering bamboo
shoots, and livestock was grazing in the remaining forest ar-
eas, greatly disturbing the birds’ normal behavior patterns.
Since little was known about the species’ habitat requirements,
many predicted that the partridge would be extinct by 2030.

Fortunately, in the mid-1990s, several major projects were
undertaken by a variety of Chinese and international conser-
vation groups in an effort to understand and protect the
Sichuan hill partridge. The studies brought in vital informa-
tion about the species’ distribution, population density, and
habitat requirements. They revealed that altering forestry prac-
tices could benefit the partridge, especially if strips of primary
forest were left along ridge tops and broadleaf trees were re-
planted where they had been cleared. Extensive work is con-
tinuing, because scientists have determined that the Sichuan
hill partridge serves as an excellent indicator of the ecologi-
cal health of the whole region. If the species is declining, it
is a clear signal of major problems throughout the ecosystem
(the ecological community, including plants, animals, and mi-
croorganisms, considered together with their environment).

As it became apparent that the Sichuan hill partridge pop-
ulation was very low and fragmented, conservation groups put
pressure on the Chinese government to alter its logging and
forest management practices. Soon the Sichuan hill partridge
became a protected species within China. Other circumstances
caused the Chinese government to rethink its logging prac-
tices. In 1998, catastrophic (very destructive) flooding of the
Yangtze River was linked to the logging of the slopes around
it. At the same time, there were concerns about the effects
that deforestation (removing all trees) was having on the Three
Gorges Dam, a huge new dam on the river. In August 1998,
the Chinese government enacted a ban on logging in the area,
which happened to be part of the partridge’s range. Since that
time, local people who used to be loggers in the area have
been put to work replanting the forests.

In 2001, the Sichuan Forestry Department created the first
protected area for the Sichuan hill partridge at Laojunshan.
There, conservationists are putting new forest management



practices in effect, trying to find methods that will conserve
the area for the benefit of the Sichuan hill partridge as well
as for other species, including humans.










Breeding season for the pelican takes place between Feb-
ruary and April. The female, assisted by the male, builds a nest
out of reed stalks, grass, and branches. She then lays a clutch
(eggs produced at one time) of 1 to 4 eggs, and both male and
female incubate (sit on or brood) them for 32 days. The
nestlings fledge (develop flying feathers) about 80 days after
they hatch, but remain dependent on their parents for 3 more
weeks. Crows, magpies, and gulls prey on the pelican’s eggs.

Habitat and current distribution

The Dalmation pelican breeds from Yugoslavia (Montene-
gro) to Mongolia and winters from Albania to China. Biologists
(people who study living organisms) estimate that the bird’s to-
tal world population is between 4,000 and 5,000 breeding pairs.

This species of pelican prefers to inhabit estuaries, lagoons,
rivers, deltas, lakes, and coastal waters. Its nests are found in
overgrown reeds and along seasides, lakes, deltas, and the
lower reaches of rivers.

History and conservation measures

The Dalmation pelican was once found throughout Asia
and Europe, numbering in the millions. In fact, in 1873 there
were apparently millions of pelicans in the country of Roma-
nia alone. During the twentieth century, the bird’s popula-
tion drastically declined.

Great numbers of Dalmation pelicans have been killed by
fishermen, who view the birds as competitors for fish. They
have also been hunted for food and for the skin of their
pouches. Much of their habitat has been lost, as wetlands have
been cleared to create farmland. Electric power lines, installed
to service a growing human population throughout the bird’s
range, have killed many flying pelicans.

Reserves and national parks in a number of areas protect
colonies of Dalmation pelicans—particularly the largest Dal-
mation pelican colony at Lake Mikri Prespa in Greece—and
the population has begun to recover. The International Union
for Conservation of Nature and Natural Resources (IUCN) up-
graded the bird’s status from vulnerable to lower risk in 2000.
But without the conservations and special protections that
have been responsible for its new growth, the Dalmatian pel-
ican would quickly become threatened again, so it is listed as
conservation dependent.









are covered in fine, short, dark brown feathers. As they grow
older, their distinctive yellow crown begins to emerge. When
they are about six weeks old, the chicks are left alone in the
nest, and they may venture out to sea shortly thereafter.

Habitat and current distribution

The yellow-eyed penguin is found in New Zealand on
South, Stewart, Codfish, Campbell, and Auckland Islands. Bi-
ologists (people who study living organisms) estimate that be-
tween 5,000 and 6,000 of these penguins currently exist.

The birds prefer to inhabit coastal waters. They feed in in-
shore waters and roost (rest or sleep) on sandy beaches.

History and conservation measures

The primary threat to the yellow-eyed penguin has been
the disturbance or destruction of its nesting habitat. Much of
its habitat has been converted into farmland. Other areas have
been degraded or worn down by grazing livestock from nearby
farms. Predators that have been brought into the area by hu-
mans (such as dogs, cats, and pigs), have taken their toll on
the bird’s population.

Yellow—eyed penguins have also sutfered at the hands of
fishermen. The birds often become tangled in fishing nets,
and many have died as a result. Pesticides and other forms of
pollution have also killed many yellow-eyed penguins by con-
taminating their food sources.

Wildlife organizations in New Zealand have purchased
nesting sites to preserve what remains of the yellow—eyed pen-
guin’s habitat. Within these sites, they have removed intro-
duced predators and have begun to replant trees and other
types of vegetation.










Habitat and current distribution

The cheer pheasant’s range extends southeast from the
northern Indian state of Himachal Pradesh to the Kali-
Gandaki Valley in central Nepal. A small population has re-
cently been discovered in Pakistan. The exact number of
pheasants in this range is currently unknown.

The pheasant inhabits grassy hillsides with scattered
patches of oak and pine at elevations between 3,280and 10,665
feet (1,000 and 3,250 meters). It is often found grazing close
to hill villages.

History and conservation measures

Because cheer pheasants are found in groups that stay in
one place, they are easily hunted. Despite having legal pro-
tection throughout their range, the birds are widely shot and
trapped. Cheer pheasants have also suffered because cattle
graze on their habitat and farmers often burn their grassy hill-
sides to create cleared land for farming.

Cheer pheasants are protected in the Margalla Hills Na-
tional Park in Pakistan. However, park officials have allowed
dense thorn shrubs to grow, overtaking the extensive grass-
lands inhabited by the cheer pheasants there. Because of this,
a program to reintroduce captive-born pheasants into the park
has not been successtul.









In the early 1990s, biologists (people who study living or-
ganisms) estimated that only 2,500 piping plover pairs existed.
The majority, over 1,350, were found on the Great Plains. Only
about 16 pairs inhabited the Great Lakes, a region where the
piping plover is labeled endangered.

History and conservation measures

The piping plover was almost certainly more plentiful at
the beginning of the twentieth century than it is today. The
earliest cause of the bird’s decline was excessive hunting. Now
that hunting of the plover is outlawed, habitat disturbance
and destruction are its main threats.

Because the piping plover nests on open coastal beaches,
it is easily disturbed by humans and their pets. In addition,
the bird has lost much of its nesting area as beaches and other
waterfronts have been converted into recreational and living
areas for humans. This has been especially true in the Great
Lakes region.

Many conservation efforts to protect the piping plover’s
nesting areas are currently being undertaken. These include
restricting the use of off-road vehicles on beaches and build-
ing barriers around nests to prevent contact by humans and
predators.










June, the female lays 2 blue eggs. Both the female and male
take turns incubating (sitting on or brooding) the eggs for 17
to 19 days until they hatch.

Habitat and current distribution

The resplendent quetzal is found in Central America, from
southern Mexico to Panama. Biologists (people who study liv-
ing organisms) are unaware of the total number of quetzals
currently in existence.

The bird prefers to inhabit cloud forests, usually from
4,000 to 10,000 feet (1,220 to 3,050 meters) in elevation. Oc-
casionally, it will wander into partially cleared areas or pas-
tures next to its forest habitat.

History and conservation measures

The resplendent quetzal has long been revered by people
throughout its range for its beauty and religious significance.
The Maya and Aztec—powerful ancient South American civi-
lizations—both worshipped the bird as the god of the air and
used its tail in religious ceremonies. [t was also associated with
(and its tail used in the image of) the Aztec god Quetzalcdatl
(pronounced ket-sel-coe-OT-el).

[n modern times, the bird has been threatened by the
clearing of cloud forests in its range. However, the quetzal has
been designated as Guatemala’s national bird. Cloud forests
are now protected in various areas in Mexico, Guatemala, and
Costa Rica. With these safe habitats, biologists believe the re-
splendent quetzals’ population will eventually stabilize.









stopping at the island. Since the flightless wood rail could be
easily captured, it became an abundant food source for sailors.
By the 1850s, the English had established permanent settle-
ments on the island. In time, some of the goats and pigs the
English had brought with them to the island escaped from
farms and became feral. They quickly killed off many of the
remaining wood rails. By the beginning of the twentieth cen-
tury, the birds existed in low numbers only on the island’s
mountaintops.

By the mid-1970s, biologists believed the Lord Howe wood
rail population numbered fewer than 30 birds. Conservation-
ists (people protecting the natural world) then began taking
steps to eliminate introduced predators such as the wild pig.
In 1980, a captive-breeding program was initiated using three
of the remaining wood rail pairs. The birds reproduced rapidly,
and over the next four years, 85 birds bred in captivity were
released into the wild. By 1990, the wild wood rail popula-
tion had increased to about 50 breeding pairs and almost 200
total birds.

Even with the success of captive breeding, feral pigs, cats,
and dogs remain a threat to the wood rail. Another major
threat is the masked owl, introduced to the island in the 1920s
to contain the rat population. Current conservation efforts to
save the Lord Howe wood rail are focused on controlling all
these predators.










History and conservation measures

The Chatham Islands robin has virtually come back from
extinction and is one of the most tremendous success stories
in conservation (protecting nature). However, there is much
to be done before the species is out of trouble.

The range of the robin once encompassed most of the
Chatham Islands. When Europeans arrived in New Zealand in
the mid-nineteenth century, they began clearing the forests
and destroying the habitats vital to the species. They also in-
troduced rats and cats, predators to the robin. By 1880, the
range of the Chatham Islands robin was severely reduced, and
the species existed only on Little Mangere Island.

By the late 1970s, there were only seven birds left to rep-
resent the entire species. Because the habitat on Little Man-
gere had been badly damaged, scientists very carefully moved
these last seven robins to Mangere Island. The birds were given
a home in a forest that had been newly replanted, where the
habitat was protected. For several years no mating took place
and, by 1981, two of the seven birds had died. Only one fe-
male Chatham Islands robin remained in the world. Her name
was “Old Blue” (named after the color of the band that sci-
entists had placed on her leg in order to track her.) The fu-
ture of the species seemed doomed.

Then, a group of scientists with the New Zealand Wildlife
Service (now the Department of Conservation) set up a black
robin recovery project on the islands. When Old Blue mated
with one of the remaining males, “Old Yellow,” her eggs were
placed in the nests of Chatham Islands tit females, which be-
came foster parents to the robin chicks. This project produced
many new young, and soon a portion of the new Chatham
Islands robin population was moved to Southeast Island. By
1999, the two locations, Mangere and Southeast Island, were
home to about 259 Chatham Island robins, and plans were
underway to open more critical habitat for the species. In these
areas, there are no predators and the habitat is restored.

The spectacular recovery, from $ birds to 259 birds in
about 15 years, is still overshadowed by the fact that all of the
new population stems from a single breeding pair, Old Blue
and OId Yellow. Because of this, the gene base (the number
of biological units that pass on hereditary traits) of the species
is very low. So far, this has not been a problem for the new












History and conservation measures

A number of factors have played a part in the decline of
the Rothchild’s starling. The bird’s habitat has been reduced
by the clearing of forests to create farmland and other types
of human settlements. A beautiful bird, the starling has al-
ways been popular with collectors. Over the years, trapping
has greatly reduced the bird’s numbers.

The starling is legally protected in Indonesia, and several
conservation programs are in place to ensure its recovery.
However, the bird is still threatened by trapping, forest clear-
ing, and widening human settlements. One of the strongest
threats in 2000 was illegal poaching for the cage-bird trade.
Because of these factors, the population of the species con-
tinues to decline.

The Rothchild’s starling breeds well in captivity. Despite
the fact that recently begun captive-breeding programs have
provided birds for reintroduction into the wild, the Roth-
child’s starling remains critically endangered.









China. Some storks winter in Hong Kong, Taiwan, Japan, and
North and South Korea. The total population of Oriental white
storks in the world is estimated to be between 2,000 and 2,500
individual birds.

History and conservation measures

The Oriental white stork once had a large range in Asia.
[t became extinct as a breeding species in Japan in 1959, and
in North and South Korea in 1971. In the past, Oriental white
storks spent winters in India, Myanmar, and Bangladesh, but
the species is no longer to be seen in those countries.

The reasons for the decline in the Oriental white stork
population are human-related. The trees that the storks nest
in have been cleared and the wetlands (areas where there is a
lot of water in the soil, such as swamps or tidal flats) where
they find their food have been drained. In Japan and the Ko-
reas, people hunted the birds until the population had totally
vanished from those countries. Pollution has probably further
reduced the populations. In China, the building of the Three
Gorges Dam on the Yangtze River and other hydro-electric
(creating electricity from water power) projects are expected
to have a heavy impact on the Oriental white stork’s habitat.
In Russia, development of the wetlands for farming has
crowded the birds into increasingly smaller regions.

Russia, China, South Korea, and Japan have enacted strictly
enforced laws protecting the Oriental white stork. After the
species became extinct within the country, Japan created spe-
cial reserves for the stork, notably the Hyogo Prefecture in Toy-
ooka City, established on the site where storks once nested in
Japan. There, Oriental white storks have been bred in captiv-
ity; about 200 now exist in the reserve. The reserve has a spe-
cial section where storks are trained to hunt and fly before
being released into the wild. It also has facilities for research
into the species. Russia and South Korea have also established
reserves for the Oriental white stork.

Conservationists (people who work to protect nature and
natural resources) are studying ways to create a better habitat
for the storks by planting elm trees near their feeding areas.
One of the great difficulties in conservation with this species
is its migratory (relocating) habits: its welfare depends on the
abilities of several countries to work in concert with one an-
other to protect it.










Habitat and current distribution

The Madagascar teal lives in very limited areas of the
coastal wetlands of western Madagascar, an island nation off
the southeast coast of Africa. The total population is estimated
to be between 500 and 1,000 birds and is declining.

History and conservation measures

Before humans arrived on Madagascar 2,000 years ago,
there is evidence that the Madagascar teal had a much greater
range throughout the island. The species was first discovered
in 1860 (when it became known as Bernier’s teal), but none
were observed for nearly a century and the species was virtu-
ally forgotten. Then, in 1969, the species was “discovered”
again. Still, little was known about this teal. In 1992, the Dur-
rell Wildlife Conservation Trust began extensive research on
the species, finding that the population had dipped drastically.

A growing population of humans in Madagascar through-
out the breeding range of the teal has caused extensive habi-
tat loss. In particular, most of the shallow muddy waters that
these ducks require for feeding have been converted into rice
fields. The mangrove trees in which the teals build their nests
have been cleared for timber and agricultural uses.

The Durrell Wildlife Conservation Trust moved quickly in
the 1990s to initiate a breeding-in-captivity program, which
has been highly successful. The organization has also been re-
sponsible for shedding light on the habits and habitat re-
quirements of this previously little-known species and for
educating local people living within the teal’s habitat areas
about the plight of the Madagascar teal.









tween 15 and 40 pairs of these birds currently exist. On Saint
Lucia, home to the thrasher subspecies santaeluciae, fewer than
50 pairs of birds exist.

White-breasted thrashers prefer to inhabit dense thickets
in semi-arid (partly or mostly dry) woodland. Those thrash-
ers on Martinique have also been found to inhabit deep woods
and areas bordering streams. On Saint Lucia, some thrashers
have been observed inhabiting deciduous (shedding) trees
ranging in height from 10 to 70 feet (3 to 21 meters).

History and conservation measures

The white-breasted thrasher is one of the rarest birds of
the West Indies. Although considered quite common on Mar-
tinique in the nineteenth century, the bird was considered ex-
tinct there by 1950. That same year, it was rediscovered on
the Presqu’ile de la Caravelle, a peninsula that juts 5 miles (8
kilometers) out from the island into the Atlantic Ocean.

On Saint Lucia, the thrasher was also considered common
and widespread during the nineteenth century. By the 1930s,
however, it was extinct in some areas and rare in others on
the island.

Habitat destruction on both Martinique and Saint Lucia
has been, and continues to be, one of the major threats to
the white-breasted thrasher. The bird is also threatened by
introduced predators such as mongooses and rats. The white—
breasted thrasher is easy prey for these animals because it
spends much time feeding on the ground and it is not a
strong flier.

On Martinique, the white-breasted thrasher’s range lies

within the Caravell Natural Reserve. On Saint Lucia, part of
it lies within the Castries Forest Reserve.










The changing of natural habitat by humans has affected
the black—-capped vireo in another serious way. The brown-
headed cowbird normally inhabits grasslands and prairies. As
its habitat has been taken over by humans, it has had to ex-
pand its range into that of the black-capped vireo. The cow-
bird likes to lay its eggs in the nests of smaller birds, such as
vireos and sparrows. Once the cowbird nestlings hatch, they
compete with the other nestlings for food from the new par-
ents. Many times, the smaller nestlings die from starvation.
In some areas, this type of behavior, called parasitism (pro-
nounced pair-a-si-TIZ-um), occurred in over 90 percent of
black—capped vireo nests.

Recently, scientists have discovered that South American
fire ants, accidentally brought into the black—capped vireo’s
range, are preying on the bird’s nestlings. The ants attack the
nest and devour the nestlings within the course of a single
night.

Current conservation measures on behalt of the vireo in-
clude controlling the cowbird population and protecting the
vireo’s habitat. A National Wildlife Refuge is being established
outside of Austin, Texas, to maintain a habitat specifically for
the black-capped vireo.









Transvaal (northeastern province in South Africa) and in east-
ern Botswana. Another group of about 950 breeding pairs are
located in the Transkei (self-governing republic in South
Africa), Natal (eastern province in South Africa) and Lesotho.

Because Cape vultures generally live and forage for food
away from their breeding areas, their range extends almost
over all of southern Africa. Biologists (people who study liv-
ing organisms) have estimated that about 12,000 Cape vul-
tures currently exist. The birds prefer to inhabit open spaces.
They forage over grassland, desert, and other areas with sparse
vegetation.

History and conservation measures

In the nineteenth century, the Cape vulture was seen in
high numbers in southern Africa. It began to decline in the
early twentieth century, though, when a disease wiped out
many cattle in the region, robbing the bird of its food source.
A drop in the number of cattle due to disease and other fac-
tors between the years 1950 and 1971 again hurt the Cape
vulture population.

Today, the main threat facing the Cape vulture is not food
quantity but food quality. Cape vulture chicks require calcium
in their diets to prevent osteodystrophy (pronounced os-tee—
o-DIS—trow—fee), a disease that causes their bones to become
weak and deformed. When large mammals kill and feed upon
animals, they often crush their bones in the process. Vultures
then feed on the remaining carcass, and the chicks are fed
meat that has bone flakes (calcium) mixed in it. Since the
number of large mammals in southern Africa has declined,
however, vulture chicks have suffered because they have not
been able to eat enough meat mixed with bone flakes.

Cape vultures are also threatened by humans who disturb
their breeding grounds and who poison them. Many farmers
and ranchers in the bird’s range believe it attacks sheep and
then transmits to other animals any disease the sheep might
carry. To prevent this, these farmers and ranchers often put
out poisoned carcasses for the vultures to feed on, and the
birds die as a result.

The belief that Cape vultures normally attack sheep and
spread disease is a mistaken one. Conservation groups in
southern Africa have tried to stop farmers and ranchers from
leaving poisoned carcasses for the birds. Conservationists




(people protecting the natural world) have also set up areas
where carcasses with crushed bones have been put out for the
vultures. This practice has helped reduce the number of vul-
ture chicks suffering from osteodystrophy. The Cape vulture
has full legal protection throughout its range.









hamas. Its winter habitat consists mainly of pine woods. The
warbler returns to its summer habitat in early May.

During the summer, a few Kirtland's warblers may range to
Wisconsin, Minnesota, and even Ontario or Quebec, Canada.
However, they do not nest in these areas. Biologists (people
who study living organisms) estimate that over 1,400 Kirtland's
warblers currently exist in the world.

History and conservation measures

The Kirtland’'s warbler was first discovered in the Bahamas
in 1841, but its nesting grounds in Michigan were not dis-
covered until 1903. These were found near the Au Sable River
at the border of Oscoda and Crawford Counties. Roughly 90
percent of the warbler’s current nesting grounds are found
within a three-county vicinity of these original grounds.

Because of its finicky nesting habits, the Kirtland's war-
bler probably never existed in great numbers. At the begin-
ning of the twentieth century, extensive logging in Michigan
reduced the bird’s already meager habitat. Then, officials who
oversaw the way forests were managed in the state limited the
number of forest fires. As a result, forests grew and developed
beyond the specific needs of the warbler. In the 1950s and
1960s, 15,000 acres (6,000 hectares) of suitable warbler nest-
ing habitat existed. Today, only 30 percent, or 4,500 acres
(1,800 hectares), exists.

The Kirtland’'s warbler has also been threatened by the
brown-headed cowbird. This bird normally inhabits farmland
and meadowland. As forests have been cleared in Michigan,
it has expanded its range into that of the Kirtland’s warbler.
The brown-headed cowbird likes to lay its eggs in the nests
of other birds, including the warbler. This behavior is called
parasitism (pronounced pair-a—si-TIZ-um). When the cow-
bird nestlings hatch, they are raised by the new parents. The
parents’ own nestlings often cannot compete with the cow-
bird nestlings for food, and they starve to death. From the
1930s to the 1970s, as many as 60 percent of warbler nests
were believed to be parasitized by the cowbird.

The Kirtland’s warbler made a comeback in the 1990s. Con-
servationists and public land managers have worked to main-
tain and develop suitable nesting habitat for the bird in
Michigan. They have also tried to control the brown-headed
cowbird population within the range of the Kirtland’s warbler.










extinct. Up until the early 1990s, they believed that a few of
the woodpeckers still survived in eastern Cuba. There had been
unconfirmed sightings of the bird along the Gulf Coast of
North America from the 1950s through the 1970s. These
“sightings” led biologists to believe at the time that the bird
might still survive in remote forests in Louisiana, South Car-
olina, Mississippi, Georgia, or Florida. In the 1990s, biologists
had lost hope that the bird existed anywhere, but in April 1999,
a student saw what many believe was a couple of ivory-billed
woodpeckers on the Pearl River in Louisiana. There were other
credible, but unconfirmed, sightings after that.

In the United States, the woodpecker inhabits hardwood
swamp forests and, on occasion, pine forests. In Cuba, it oc-
cupies mixed pine and hardwood forests.

History and conservation measures

The ivory-billed woodpecker was always considered rare
throughout its range in the United States. At the end of the
nineteenth century, the logging and clearing of virgin swamp
forests in the southern United States decimated the remain-
ing population of these woodpeckers. Hunters and trappers
also quickened the bird’s decline. By 1941, the ivory-billed
woodpecker population was estimated at 24 birds in five scat-
tered areas. Just seven years later, the last identified popula-
tion disappeared. Over the next 30 years, reports were made
that the bird had been sighted. However, none of these were
ever confirmed. No reports had been made in the 20 years
leading up to 1999.

In Cuba, the ivory-billed woodpecker was thought to have
existed over much of the island. By 1956, due to the clearing
of its natural habitat, the bird’s Cuban population numbered
only about 12. These birds disappeared shortly afterward, and
the woodpecker was believed to have become extinct on the
island. In 1986, however, Cuban biologists working in east-
ern Cuba found three woodpeckers in a hilly pine forest called
Ojito de Agua. Hopes were raised that the birds could make a
comeback, but expeditions to find these birds in 1991 and
1993 proved futile.

In 1996, the ivory-billed woodpecker was declared extinct
by the International Union for the Conservation of Nature
and Natural Resources (IUCN). In 1999, with several new sight-
ings of the bird in southeastern Louisiana, a flurry of research



and then extensive searches were conducted in the Pearl River
area in 2000 and 2001. In 2002, Cornell University’s Lab of
Ornithology (study of birds) in cooperation with Zeiss Sports
Optics and the Louisiana Department of Wildlife and Fish-
eries used high-tech recording equipment to record the
sounds at twelve different positions within the remote forest
area for a period of three months. The project turned up no
indication of the ivory-billed woodpecker’s presence. The
[UCN changed the bird’s status to critically endangered, in
the hope that there are a few remaining birds in the wild.










brooding) the eggs for about ten days. They then assist in
raising the nestlings.

Habitat and current distribution

The red-cockaded woodpecker is found in the southeast-
ern United States from Texas and from Oklahoma east to the
southern Atlantic Coast. The largest concentrations of birds are
located in Florida and South Carolina. Biologists (people who
study living organisms) estimate the total red-cockaded wood-
pecker population to be between 10,000 and 14,000 birds.

These woodpeckers prefer to inhabit old-growth pine
forests, mainly those with long-needled pines averaging 80
to 120 years old. These types of forests usually have very lit-
tle underbrush.

History and conservation measures

The red-cockaded woodpecker was once abundant
throughout a range that stretched as far north as Missouri,
Kentucky, and Virginia. At the beginning of the twentieth cen-
tury, however, the bird’s population began to decline and its
range began to shrink.

The main reason was habitat loss. Mature pine forests were
rapidly cleared to create farmland or cut down to supply the
increased demand for timber. If new trees were planted in
these areas, they were not the long—needled pines favored by
the red—-cockaded woodpecker, but faster—growing hardwood
trees. Over the last 100 years, 90 percent of the bird’s habitat
in the southeast has been cleared.

Most of the remaining forested pine areas suitable for the
woodpeckers are on federal lands and are, therefore, protected.
In other areas, foresters and wildlife specialists are trying to
increase the amount of red-cockaded woodpecker habitat by
burning underbrush and small trees, leaving only old pines
standing.

In 1993, the Georgia-Pacific Company (a timber com-
pany) signed an agreement with the U.S. Fish and Wildlife
Service to help protect the woodpecker on thousands of acres
of company land. Two more timber companies, Hancock Tim-
ber Resource Group and Champion International Corpora-
tion, have since signed similar agreements to protect the
red—-cockaded woodpecker on their lands.






Because they live underground and away from humans,
little is known about the behavior of this species.

Habitat and current distribution

The lllinois cave amphipod lives in karst regions (areas
composed of limestone that feature sinkholes, underground
streams, and caverns). 1t is known to occur only in Monroe
and St. Clair counties in southwestern Illinois.

History and conservation measures

The Illinois cave amphipod is endemic (native to and oc-
curring only in a particular region) to several cave systems in
Monroe and St. Clair counties in southern Illinois. The species
was once known to occur in six cave systems, all within a
10-mile radius of Waterloo, Illinois. In 1995, the species was
found in only three of these systems, all in Monroe County.
This reduction in its range signals a decline in the population
of the species.



Groundwater contamination, usually from pesticides used
by farmers, is the principal threat to the species. Contamina-
tion from human and animal wastes from sewers and septic
systems and livestock feedlots in the area also pose a grave
danger. The poor water quality, if not corrected, will proba-
bly cause the extinction of the species. Sinkholes in the karst
region inhabited by the amphipods are sometimes used to
dump trash and other pollutants. Because there is no natural
filter in a sinkhole to stop the pollutants from reaching the
underground waters, the risk of contamination is very high.
When amphipods are damaged or killed by the contamina-
tion of the streams and groundwater, there is good reason to
believe that humans who use the same water sources will be
affected as well.

The small range of the [llinois cave amphipod is very close
to St. Louis, Missouri, and so the habitat may face further
harm from the urban (city; densely populated) environment.
The Illinois Department of Natural Resources owns the en-
trances to two of the three caves known to be Illinois cave
amphipod habitats. The entrances to the third cave are pri-
vately owned, but have been designated as nature reserves.
There are several recovery plans in progress, which include
pursuing a better scientific understanding of the species and
its habitat needs. The Illinois cave amphipod is currently pro-
tected by the Illinois State Endangered Species Protection Act,
which prohibits harming or killing it.










History and conservation measures

There are about 330 known species of crayfish, which are
also known as crawfish or crawdads. Although nearly half of
those species are endangered or imperiled, only four species
have been placed on the U.S. Endangered Species List. The
Hell Creek Cave crayfish is one of those four.

This species of crayfish faces a number of threats. A sur-
face stream supplies water to the cave’s pool. This stream can
easily become polluted with wastes from nearly industries.
Once polluted, the stream will in turn contaminate the pool,
destroying the crayfishs’ fragile habitat.

Biologists believe the Hell Creek Cave crayfish reproduces
so slowly because it does not get enough nourishment. The
cave has a shortage of organic matter for the crayfish to use
as energy. In the past, most of this organic matter came from
the guano (feces) of gray bats (Myotis grisescens). However, the
gray bat is now an endangered species. It has disappeared from
Hell Creek Cave as well as from many other caves.

Finally, the Hell Creek Cave crayfish is threatened by
human collectors who venture into the cave to capture spec-
imens. The removal of any adult crayfish, especially repro-
ducing females, can have a dramatic effect on the future
population of the species.

A tract of land that includes the entrance to Hell Creek
Cave has recently been placed under protection. This act
should limit the number of humans entering the cave and dis-
turbing its ecosystem (an ecological system including all of its
living things and their environment). Conservationists (peo-
ple protecting the natural world) hope it will also allow gray
bats to return to the cave, which will greatly benefit the Hell
Creek Cave crayfish.















a tributary of the South Fork Shenandoah River. Biologists re-
cently discovered new populations at four nearby locations,
thereby extending the isopod’s range.

Madison Cave isopods prefer to inhabit freshwater pools
that have clay banks.

History and conservation measures

Madison Cave has a significant place in American history.
Thomas Jefferson mapped the cave, the first instance of cave—
mapping in the United States. George Washington'’s signature
also appears on one of the walls in the cave.

The first Madison Cave isopod specimen was not collected
until 1958; biologists did not name the species until 1964. It
is the only species of its kind found in North America north
of Texas.

in order to preserve the Madison
Cave isopods’ habitat, onfy
scientists and students are now
alfowed in Madison Cave, the
only place where the isopod

is found.



The Madison Cave isopod currently faces many threats.
Because a single groundwater system feeds the caves and con-
nects them to South River, the cave pools can become quickly
contaminated with pollution. Mercury has been discovered in
South River. Conservationists (people protecting the natural
world) worry that herbicides and pesticides, which run off into
the river from nearby farms, could easily reach toxic (poiso-
nous) levels.

Madison Cave has also been damaged by humans. Many
people like to explore caves (an activity called spelunking) for
recreation. Others have entered the cave to collect bat guano
or feces, which is used to produce saltpeter (potassium nitrate),
a component of gunpowder. As people have walked along the
banks, they have knocked clay into the pools, destroying the
isopod’s habitat by increasing the amount of silt (mineral par-
ticles) in the water. Garbage has also accumulated in the cave
as more and more humans have come and gone.

In 1981, a gate was put up over the entrance to Madison
Cave. Only scientists and educators seeking to study the Madi-
son Cave isopod and other species in its habitat are now al-
lowed access to the cave.






California freshwater shrimps
fook transparent when seen in
the water.

Calistoga. In Marin and Sonoma Counties, it inhabits Big
Austin, East Austin, Blucher, Green Valley, Huichica, Jonive,
Lagunitas, Salmon, Walker, and Yulupa Creeks. Biologists
(people who study living organisms) do not know the total
number of these shrimp currently in existence.

The California freshwater shrimp prefers to inhabit quiet,
clear freshwater streams. These streams are usually tree-lined
and have underwater vegetation and exposed tree roots. Wa-
ter in the streams is fairly slow-moving.

History and conservation measures

The range of the California freshwater shrimp has not
changed, but areas within that range where the shrimp is
tound have decreased. The shrimp has disappeared completely
from streams that it formerly inhabited.



The primary threat to this shrimp is the loss or destruc-
tion of its habitat. Many streams in its range have been di-
verted or dammed to help irrigate farms. In some areas, the
water quality of the streams has decreased. Runoff from farms
has introduced pesticides and other agricultural chemicals
into the water system. The amount of silt (mineral particles)
in the water has also increased because of construction along
the banks of many streams.

Some dams have been removed in an attempt to restore
the California freshwater shrimp’s habitat. To further save this
species, the effects of future damming and construction pro-
jects will have to be examined.










The small number of Kentucky cave shrimp in existence
makes the species vulnerable. If a clean water supply to the
caves is not maintained, the shrimp could face extinction.









In Australian ant colonies, virgin queens and males are
produced in late spring and early autumn. Although biolo-
gists have not witnessed mating activity, they believe the
queens and the males leave their colonies in late summer to
mate in flight.

Habitat and current distribution

Australian ants are found only in the Australian state of
South Australia. They occupy several sites in an area measur-
ing less than 0.4 square mile (1 square kilometer). Their total
population number is unknown.

These ants prefer to inhabit woodlands dominated by tall
eucalyptus trees. The ground in these areas is covered with a
thin layer of leaf debris. Few herbs or grasses grow there. Nests
are located underground and have concealed entrances.

History and conservation measures

Biologists originally believed this ant species had inhab-
ited only Western Australia. Specimens had been collected
there in 1934. In the years following, the ant could not be
found. In 1977, a site was discovered in South Australia, but
it was destroyed shortly afterward when workers laid an un-
derground telephone line in the area. Since then, three other
sites have been discovered nearby.

Habitat destruction is the major threat to this ant. Human
populations are increasing in the Australian ant’s limited
range. Fire is also a concern. Bush fires at night could kill large
numbers of foraging workers, thus wiping out a colony.










These beetles inhabit grasslands, pastures, shrub thickets,
and oak-hickory forests.

History and conservation measures

The American burying beetle had a range that once ex-
tended throughout the eastern and midwestern United States
and eastern Canada. Since the 1960s, however, its numbers
have been rapidly declining. The beetle has disappeared from
99 percent of its former range.

Scientists are unable to explain exactly why the beetle is
vanishing. They believe it might be due to changes in its habi-
tat and food supply. Small animals the beetle uses for food
and reproduction, such as mice, are fewer in number. Mean-
while, competitors such as foxes, skunks, and raccoons have
increased in number. Pesticides and insecticides, used pri-
marily on farmland, may have also played a role in the de-
cline of the American burying beetle, but no one is sure
exactly how.

Scientists are currently studying the ecology and repro-
ductive habits of the American burying beetle. Efforts to rein-
troduce the beetle into suitable habitat have begun. The
population of American burying beetles on Nantucket Island
is a reintroduced one.









History and conservation measures

Bay checkerspot butterflies once inhabited numerous ar-
eas around the San Francisco Bay, including the San Francisco
peninsula, the mountains near San Jose, the Oakland hills,
and several spots in Alameda County. All of these habitat ar-
eas were lost as urban development exploded in the region in
the twentieth century. The butterflies are currently threatened
with the loss of their host plants to animal grazing, brush fires,
and introduced grassland plants.

In Santa Clara County, much of the remaining butterfly
habitat is on property owned by a landfill corporation. An
agreement between the corporation, the San Jose city gov-
ernment, and conservationists (people protecting the natural
world) established a butterfly preserve on the property. Other
habitat areas are currently being managed to provide protec-
tion for the bay checkerspot butterfly.







Habitat and current distribution

Corsican swallowtail butterflies are found only on the is-
lands of Corsica and Sardinia in the Mediterranean Sea. Cor-
sica, belonging to France, lies about 100 miles (161 kilometers)
southeast of the southern coast of France. Sardinia, belonging
to Italy, lies just south of Corsica.

These butterflies inhabit open mountainous country at al-
titudes between 2,000 and 4,900 feet (610 and 1,494 meters).

History and conservation measures

The chief threats to the Corsican swallowtail butterfly are
the loss of its food source and its habitat. The plants eaten by
the butterfly when it is in its caterpillar stage are burned by
shepherds on the islands. The shepherds claim these plants
are poisonous to their sheep. Human development on these
islands, such as the building of ski resorts, has also destroyed
much butterfly habitat.

Like many other butterfly species, the Corsican swallow-
tail butterfly is further threatened by amateur and commercial
butterfly collectors. Although protected under international
treaty, this butterfly is still illegally captured. It is then sold for
large sums of money to collectors around the world.

The French government has passed laws protecting this
butterfly on the island of Corsica, but the laws are not well
enforced and the butterfly has continued to suffer. The Ital-
ian government has yet to pass any laws guarding the Corsi-
can swallowtail butterfly on the island of Sardinia.








































Habitat and current distribution

The Zayante band-winged grasshopper is found in Santa
Cruz County, California, in the Zayante sand hills habitat,
which is a sand parkland comprised of a combination of chap-
arral (low thickets of shrubs and small trees) and ponderosa
pine forests. Within the Zayante sand hills habitat, the grass-
hopper is concentrated on ridges and hills in areas where plant
life is sparse and much of the ground is made up of the loose
sand called Zayante soils.

History and conservation measures

The Zayante sand hills ecosystem (the ecological commu-
nity made up of plants, animals, and microorganisms within
their environment) has been severely reduced by human activ-
ities such as sand mining, construction of homes and commer-
cial properties, and recreation. While there was once about 500
to 600 acres (200 to 240 hectares) of the sand parkland, now
only about 250 acres (40 hectares), an estimated 40 percent of
the former habitat, remains intact. Another threat to the species
is the introduction of nonnative plants to the area, particularly
because forest fires, which formerly stopped alien plants from
invading, are no longer allowed to occur in the area. Apparently
the shade from new species of trees reduces the usable space for
the grasshoppers, while other invading plants move into the
space the grasshoppers would otherwise inhabit. Pesticides
(chemicals used to kill pests) have also damaged the habitat.

Since the Zayante band-winged grasshopper was listed as
endangered under the Endangered Species Act (ESA), restric-
tions have been placed upon sand miners in the area, and the
construction of homes and businesses has been minimized.
Research is underway to learn more about the habitat needs
of the Zayante band-winged grasshopper. In 2001, the U.S.
Fish and Wildlife Service designated 10,560 acres of land in
Santa Cruz County, California, as critical habitat for the en-
dangered Zayante band-winged grasshopper. Critical habitat
is an area that the Fish and Wildlife Service deems essential
to the physical and biological needs of the species, providing
the appropriate space for population growth and normal be-
havior. The designation does not mean that the land will be-
come a reserve or be managed by the government, but the
owners will receive education on the conservation of the Za-
yante band-winged grasshopper.






Biologists do not know exactly how the louses reproduce.
Mating seems to take place between males and females on a
host hog. Females attach their eggs to the hairs on the hog's
body, and the eggs hatch in about two weeks.

Habitat and current distribution

The pygmy hog sucking louse cannot survive apart from
the pygmy hog. Therefore, it is found only where pygmy hogs
are found. The primary habitat for these hogs is dense, tall
grasslands. The greatest number of hogs is found mainly in
Manas Wildlife Sanctuary and Barnadi Wildlife Sanctuary,
both located in northwestern Assam (a state in far eastern In-
dia). Biologists estimate that less than 300 pygmy hogs cur-
rently exist.

History and conservation measures

The greatest threat to the pygmy hog sucking louse is the
loss of its host, and the pygmy hog is one of the most en-
dangered mammals in the world.

Hunting has reduced the number of pygmy hogs, but de-
struction of the animal’s habitat is the main reason for its de-
cline. The upland savannas of northern India are fertile, and
farmers routinely set fires to these grassland areas to clear them
to create farms. The extensive fires often kill many pygmy
hogs because they cannot escape in time. Those that do es-
cape are forced onto very small grassland areas where they are
sometimes killed by unexpected fires or by hunters.

In 1985, the International Union for Conservation of Na-
ture and Natural Resources (IUCN) placed the pygmy hog on
its first list of the 12 most threatened species in the world.
The following year, the United Nations Educational, Scien-
tific, and Cultural Organization (UNESCO) designated the
Manas Wildlife Sanctuary as a World Heritage Site. In India,
the pygmy hog has been granted the maximum legal protec-
tion allowed.

Despite these protective measures, pygmy hog habitat con-
tinues to be destroyed. If nothing is done to stem this de-
struction, the pygmy hog—and with it the pygmy hog sucking
louse—will disappear.






Sphinx moths usually mate quickly after reaching adult-
hood. The female sphinx moth may lay as many as 1,000 eggs,
usually on the surface of an ‘aiea, a native Hawaiian plant that
is its preferred host plant. A few days later, the eggs hatch.
The male and female die after reproducing. In its larval (cater-
pillar) stage, the Blackburn’s sphinx moth is a 3.5- to 4-inch
{9- to 10-centimeter) caterpillar, almost the size of a hot dog.
The caterpillars can be either bright green or gray with white
spots or lines. They are usually called “hornworms” because
they have a red or black horn on their abdomen. The cater-
pillars feed on plants from the nightshade family, particularly
the ‘aiea plant, from which they eat the leaves, stems, and
flowers. However, this plant is becoming rare—two of the four
'aiea species are listed as endangered. Blackburn's sphinx
moths also eat plants that have been introduced to Hawaii,
such as a variety of tobacco plants, as well as eggplant and
tomato. After the larval stage, the insect goes through the pu-
pal (cocoon) stage, for which it goes underground. In this
stage, it transforms, to eventually rise up to the surface as an
adult moth.

Habitat and current distribution

The Blackburn’s sphinx moth occurs from sea level to
2,500 feet (763 meters) in dry coastal forests. No one knows
the number of adult or larval Blackburn’s sphinx moths, but
it is believed that there are currently four populations on the
Hawaiian Islands of Maui, Kaho’olawe, and Hawaii. The main
population is in Maui at Kanaio, a natural reserve. This pop-
ulation resides in an area that is both publicly and privately
owned. Part of the public area is a natural reserve, while an-
other part of the public area is training ground for the Hawai-
ian National Guard.

History and conservation measures

At one time the Blackburn's sphinx moth occurred through-
out the Hawaiian Islands on Kauai, Oahu, Molokai, Maui, and
Hawaii. It was most common in Maui. After the 1940s, very
few of the species were observed. In the 1970s, after an exten-
sive search for the species failed to turn up any specimens, it
was thought to be extinct. Then, in 1984, a population of Black-
burn’s sphinx moth was discovered at Kanaio. Since then, three
other populations have been discovered.



The primary threat to the Blackburn’s sphinx moth is the
destruction of its habitat by deer and by feral animals (ani-
mals that were once domesticated but have become wild), par-
ticularly goats. The animals eat the native plants and trample
their roots and seedlings. The native ‘aiea plant, which is im-
portant to the moth's survival, is being destroyed rapidly. Be-
cause these moths have become so rare, they have become
valuable in the international market for insect specimens. Hu-
mans hunt them for trade. Military maneuvers by the National
Guard within the moth’s core habitat pose a threat, as do ac-
cidental fires in the arid region. Ants and parasitic wasps prey
on the eggs and caterpillars.

The Blackburn’s sphinx moth was the first Hawaiian in-
sect to be placed on the U.S. Fish and Wildlife Service's en-
dangered species list. In the early 2000s, research into captive
breeding and conservation of the sphinx moth is ongoing.
Work is being done to restore the dry forests that are home
to the remaining populations. The ‘aiea is being planted in
the Kanaio habitat. The military groups that use the training
grounds within the habitat are being educated about the moth
and its preservation.







Like other weta species, the life cycle of a wetapunga lasts
a little over two years. Wetapungas mate and lay eggs during
all but the winter months. Mating and egg-laying are usually
repeated many times over a period of several days. The male
dies soon after the final mating. After laying all of her eggs,
sometimes up to 400 in total, the female also dies.

The eggs are approximately 0.27 inch (0.69 centimeter)
long and 0.08 inch (0.2 centimeter) wide. They are laid at a
depth of up to 0.78 inch (1.98 centimeters) beneath the soil
surface. During midsummer, some eggs hatch within three
weeks. Most eggs remain undisturbed in the ground through
the winter, hatching after nine or ten months. The newly
hatched wetapungas, called nymphs, are pale, mottled
miniature versions of the adults. During the two years it takes
them to reach adulthood, nymphs molt (shed) their skins
about 10 times.

Wetapungas are primarily vegetarian. They venture out at
dusk to feed on the leaves of a variety of trees, shrubs, herbs,
and grasses. They are preyed on by many animals, including
cats, rats, pigs, hedgehogs, birds, tuataras, and lizards.

Habitat and current distribution

Wetapungas once inhabited the main New Zealand is-
lands. Now, they are found only on Little Barrier Island, a
small island lying off the northeast coast of North Island (of
the main New Zealand islands). They are arboreal (tree—
dwellers). They spend most of their time in kauri, pohutukawa,
kanuka, and other broadleaf trees, seldom coming down to
the ground.

History and conservation measures

Before humans began settling on New Zealand islands,
bats were the only warm-blooded mammals in the New
Zealand ecosystem. All species of wetas thrived in safety.
Sometime between 1,000 and 2,000 years ago, native people
from Polynesian islands (Maoris) first traveled to the New
Zealand islands. They brought with them the kiore, or Poly-
nesian rat. [t quickly became a predator of wetas.

When European settlers began arriving in the eighteenth
century, they brought to the islands an enormous array of
other animals. They cut down the forests for timber and to




create farmland, and the whole shape of the New Zealand
landscape changed. Those lands that were not cleared were
quickly overrun with rodents, deer, goats, pigs, and opossums.
In the 200 years since the arrival of European settlers, over 80
percent of New Zealand’s natural vegetation has disappeared.

All eleven weta species are protected by New Zealand law
and their limited habitats have been designated as reserves.
However, predators remain in these habitats. Although do-
mestic cats that had been living in the wild on Little Barrier
Island have been exterminated, the wetapunga is still threat-
ened by the kiore.









timeters) per year. The lip begins to develop after two to
three years.

Queen conchs are primarily nocturnal, emerging at night
to feed on a variety of algae species and sea grasses. Young
conchs are preyed on by crabs, sharks, loggerhead turtles,
groupers, snappers, and octopi. Adult conchs are preyed on
mainly by humans.

Female queen conchs breed during the summer months
in shallow waters in sandy areas behind reefs. After mating
with a male, the female stores the sperm for several weeks un-
til she is ready to release her eggs. A female can lay eight or
more egg masses each season. An egg mass consists of a sin-
gle continuous sticky tube that contains between 400,000 and
750,000 eggs. The tube folds back on itself, producing a
slightly curved mass. Once the eggs are laid, the female re-
leases the stored sperm to fertilize them. The eggs hatch after
three to five days, and the shelled larvae emerge to begin their
period of development. Queen conchs have an estimated life
span of six to ten years. Some may live longer.

Habitat and current distribution

The queen conch is found in Bermuda, southeast Florida,
and the West Indies. Actual population numbers are cur-
rently unknown. The queen conch has declined near areas
inhabited by humans, but it may still be common in more
remote areas.

The species inhabits sandflats, gravel, and coral rubble in
shallow warm water near islands and coral reefs where sea
grass is abundant. As they mature, the conchs move from shal-
low, inshore sands to deeper offshore sites. Although they
have been found in water at depths up to 400 feet (122 me-
ters), it is rare for conchs to inhabit water deeper than 70 feet
(21 meters).

History and conservation measures

The queen conch has always served as an important food
source for people in the Caribbean. The protein-rich meat of
the conch makes a nutritious meal. But rising human popu-
lations throughout the Caribbean have brought increased
pressures on the conch. Not only is it eaten, it {s also sought
out by fishermen for use as bait. And its shell is highly prized
by tourists from around the world. The queen conch is now




rare in areas where it formerly was common, such as the
Florida Keys.

Captive-breeding programs have so far proved useless. Al-
though the conch is easy to raise in captivity, it does not fare
well when placed back in its ocean habitat. Predators quickly
eat captive-bred young conchs.

The queen conch is protected by international treaties.
The International Union for Conservation of Nature and Nat-
ural Resources placed the species in a commercially threat-
ened status in the 1990s, but later removed it. Greater
enforcement of these restrictions is necessary to ensure the
survival of the species.









particles) or sediment (sand and stones) in the water can
pose a serious threat. It can clog their siphons and ultimately
kill them.

History and conservation measures

The fanshell was once found in 26 rivers running through
7 states. It has declined in number because of major, harmful
changes to its habitat. The construction of dams on rivers and
the mining of sand and gravel from river bottoms have com-
bined to destroy much of the fanshell’s habitat. Pollution has
become another serious threat. In Clinch River, coal mining
operations and toxic spills from a power plant have killed a
considerable number of fish and mussels.

The fanshell will survive only if its remaining habitat is
protected.










(mineral particles). Too much silt or sediment (sand and
stones) in the water can clog a mussel’s siphon and kill it. Ma-
jor populations of this mussel are found in only four states:
Maryland (in the McIntosh Run and Tuckahoe Creek), New
Hampshire (Ashuelot and Connecticut Rivers), North Carolina
(Little and Tar Rivers), and Vermont (Connecticut River).

History and conservation measures

The dwarf wedge mussel’s total population size is currently
unknown, but it is obviously in decline. Previously, it was
found as far north as New Brunswick, Canada. Its range ex-
tended from there south through North Carolina. The popu-
lations that remain are isolated and contained in a relatively
small region that is growing smaller.

As with other North American freshwater mussels, dams
and water pollution have destroyed much of the dwarf wedge
mussel’s habitat. When dams are built, the water upstream be-
comes filled with silt. Downstream, water levels, currents, and
temperature change often. Industrial wastes and pesticide
runoff from farms are the main pollutants of the mussel’s habi-
tat. If these pollutants do not kill the mussel immediately,
they accumulate in its tissues and will eventually kill it.

Saving the dwarf wedge mussel habitat is the only way to
ensure the survival of this species.









(pronounced glow—KID-ee—), hatch in June or July, and the
female fat pocketbook expels them into the water. In order to
survive, each larva must find a host fish and clamp onto it
with its tiny clasping valves. Only certain fish, such as fresh-
water drum and white crappie, are suitable hosts for fat pock-
etbooks, and if the larva does not find a host fish, it will fall
to the bottom of the river and die. The larva that finds a host
will remain attached to the fish for about two to four weeks,
until it has grown its own shell. At that point, it unclasps it-
self from the fish and, if it is lucky enough to be in an ap-
propriate habitat, buries itself in the sand or mud at the
bottom of the river or stream. There it will probably remain
for its long life. The life span of a fat pocketbook may be up
to 50 years.

Habitat and current distribution

The fat pocketbook is found in drainage ditches or in sand,
gravel, or muddy streams with flowing water. [t is known to
occur in the upper Mississippi River, the lower Wabash and
Ohio rivers, the Cumberland River, and the White River and
St. Francis River in Arizona.

History and conservation measures

The fat pocketbook has ceased to exist in much of its for-
mer range. For instance, the species inhabited the Mississippi
River in Missouri up until the 1960s, but it has not been seen
there for several decades. Elsewhere the population is declin-
ing, mainly due to severe loss of habitat.

Human efforts to change the course or nature of the wa-
terways in which the fat pocketbook lives are responsible for
most of the reduction in population. The construction of
dams and channels and the practice of dredging (digging up
the river bottom) for navigation and flood control present
major threats to the fat pocketbook. These practices destroy
the habitat at the bottom of the rivers and also result in
siltation—filling the water with too much mud or sediment.
When fat pocketbooks siphon in silt, it can block up their
feeding organs and it can also suffocate them. All changes in
water temperature, water flow, and water quality are poten-
tially harmful to these mussels. Pollution from farming and
industry has also caused their decline. The fat pocketbook is
a filter-feeder, and chemicals or contaminants in the water




will eventually poison it. The destruction of the river habitat
may also be reducing the number of the host fish that are es-
sential to the fat pocketbook’s life cycle.

The U.S. Fish and Wildlife Service has put together a re-
covery plan for the fat pocketbook. It is working to protect
and preserve the population of the species that is currently
living in the St. Francis River in Arizona, particularly by pro-
tecting this habitat from dredging and other destructive prac-
tices. There is ongoing research into the habits of the mussel
and a search for other populations in the wild. Fat pocket-
book populations are being reintroduced into the former habi-
tats of the species, by releasing both adult fat pocketbooks and
fish with fat pocketbook larvae attached into rivers where the
habitat is deemed stable.









is not much current and very little silt. Too much silt (min-
eral particles) or sediment (sand and stones) in the water can
clog a mussel’s siphon and Kill it.

Habitat and current distribution

The ring pink mussel is the most endangered of all North
American freshwater mussels. It inhabits sections of the silt—
free, sandy bottoms of the Tennessee, Cumberland, and Green
Rivers in Tennessee and Kentucky. Biologists (people who
study living organisms) are unaware of the total number of
these mussels still in existence.

History and conservation measures

The ring pink mussel was once found in several major
tributaries of the Ohio River. These stretched into Alabama,
[llinois, Indiana, Ohio, Pennsylvania, and West Virginia. As
indicated by its current small range, this mussel is in grave
danger of extinction. Biologists believe the known remaining
populations are all too old to reproduce.

As is the case with many other freshwater mussels, the
ring pink mussel is disappearing because humans have tam-
pered with its habitat. Dams built on rivers have caused up-
stream sections to become filled with silt. Downstream areas
are subject to constantly changing currents, water levels, and
water temperature.

Water pollution is another major threat, especially to re-
maining populations. Industrial wastes and pesticide runoff
from farms are the main pollutants of the mussel’s habitat.

Unless biologists discover new populations of the ring
pink mussel in the wild, the future of this species is in doubt.










Habitat and current distribution

In the mid-1980s, biologists (people who study living or-
ganisms) conducted a survey of this pearlymussel’s habitat.
They found this species in only five locations: Horse Lick Creek,
the Big South Fork Cumberland River, and the Little South Fork
Cumberland River in Kentucky; Great Falls Lake in Tennessee;
and the North Fork Holston River in Virginia. During this
study, biologists found only 17 live pearlymussels.

Little-wing pearlymussels inhabit rivers with cool waters
and moderately to steeply inclined riverbeds. Because of the
way the pearlymussel feeds, these rivers must have a low cur-
rent and very little silt (mineral particles). Too much silt in
the water can plug the pearlymussel’s siphon and kill it.

History and conservation measures

The little-wing pearlymussel once existed in at least 27
cool water tributaries of the Tennessee and Cumberland Rivers.
Biologists believe the pearlymussel is now extinct in North Car-
olina and Alabama. A total of 18 populations have disappeared
in Kentucky, Tennessee, and Virginia.

Water pollution has been the main reason for the pearly-
mussel’s decline. Toxic (poisonous) runoff from farms, strip
mining operations, and industries has clouded many rivers
that were once clear. Increased amounts of sediment (sand
and stones) have also built up in these rivers, settling on the
riverbeds and suffocating the pearlymussels.

In Kentucky, Tennessee, and Virginia, laws have passed
banning the harvesting (gathering) of freshwater mussels
without a permit. In Kentucky, part of the pearlymussels’ re-
maining habitat is bounded by the Daniel Boone National For-
est. Despite these conservation measures, pollution from coal
exploration threatens to pollute the little-wing pearlymussels’
habitat in unprotected areas.


















Despite this, the primary threat to the snail is believed to
be logging. The trees the snail inhabits are valued for their
timber. Manus Island is still largely covered in natural forest,
but approximately 11 percent of that is now open to logging
operations. If the cutting down of trees in the Manus Island
tree snail’s range continues, reserves will have to be set aside
to ensure the survival of this species.









riverbed. They bury themselves in the gravel or sand, leaving
only their shell margins (edges) and siphons exposed.

Habitat and current distribution

This species of mussel is found in four headwater streams
(streams that form the source of a river) of the James River.
In Craig and Botetourt Counties in Virginia, it inhabits Craig,
Catawba, and Johns Creeks. In Monroe County in West Vir-
ginia, it inhabits Potts Creek.

The James River spinymussel prefers clean, slow—flowing
freshwater streams. Too much silt (mineral particles) or sedi-
ment (sand and stones) in the water can clog a spinymussel’s
siphon, eventually killing it.

History and conservation measures

The James River spinymussel was discovered in 1836 in
the Calfpasture River in Rockbridge County, Virginia. At the
time, the spinymussel inhabited most of the area drained by
the James River. [ts current range is less than 10 percent of
that original range.

A primary factor in the spinymussels’ decline has been
habitat destruction. Land adjacent to rivers and streams
throughout its range has been developed into farms and ur-
ban areas. Runoff from those farms, which includes pesticides,
herbicides, and silt, has poisoned much of the spinymussels’
habitat. [t continues to do so.

The James River spinymussel is further threatened by the
Asiatic clam. This introduced species has taken over much of
the spinymussel’s former habitat. The Asiatic clam eats the
majority of phytoplankton (microscopic aquatic plants) in the
water, robbing the James River spinymussel and other native
mussels of the nutrients they need.










become young stirrupshells, meaning they have developed a
shell and are large enough to survive on their own. The young
stirrupshells detach from the host fish and fall to the riverbed,
burying themselves with only their shell margins (edges) and
feeding siphons exposed.

Habitat and current distribution

The stirrupshell is found only in Alabama in areas of the
Sispey River and the Gainsville Bendway (a part of the East
Fork Tombigbee River cut off by the construction of the
Tennessee-Tombigbee Waterway). Its total population num-
ber is unknown, but the U.S. Fish and Wildlife Service noted
in the Endangered Species database in the early 2000s that
this species may well be extinct in the wild, as no popula-
tions have been found for some time.

History and conservation measures

This species of mussel was once found in the Tombigbee
River from Columbus, Mississippi, to Epes, Alabama. It was
also found in the Alabama and Black Warrior Rivers.

The stirrupshell has declined mainly because of the con-
struction of the Tennessee-Tombigbee Waterway (a series of
channels, locks, and impoundments or reservoirs built to pro-
vide a link for barge traffic between these two rivers). The
dredging (digging out) of river bottoms to create channels de-
stroyed many mussel beds. To maintain these channels, this
dredging continues periodically. Dams and locks built for the
waterway caused mussel beds to become flooded. The water
flowing over these areas was also slowed, causing silt to build
up. Many stirrupshells suffocated as a result.
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nating stories of struggling species and an imagined conversa-
tion with Henry David Thoreau at Walden Pond. Wilson
makes and impassioned plea for the future, providing global
strategies to save the planet.

Endangered Species Bulletin
Division of Endangered Species
U.S. Fish and Wildlife Service, Washington, DC 20240

Endangered Species UPDATE
School of Natural Resources and Environment
The University of Michigan, Ann Arbor, MI 48109-1115

Sierra Magazine (bimonthly)
Sierra Club
85 Second Street
San Francisco, CA 94105-3441



Birdlife International
http://www.birdlife.net/

Convention on International Trade in Endangered Species
http://www.wcmc.org. uk:80/CITES/english/index.html

EcoNet: Habitats and Species
http://www.igc.apc.org/igc/issues/habitats

EE-Link: Endangered Species, University of Michigan
http://www.nceet.snre.umich.edu/EndSpp/Endangered.html

Endangered! Exploring a World at Risk: The American Museum
of Natural History
http://www.amnh.org/nationalcenter/Endangered

Endangered Species Act (brief history), University of Oregon
http://gladstone.ucregon.edu/~cait/

Endangered Species Home Page, U.S. Fish and Wildlife Service
http://www.tws.gov/~r9endspp.endspp.html

Endangered Species Protection Program, U.S. Environmental
Protection Agency
http://www.epa.gov/espp

Endangered Species Study Web: General Resources
http://www.studyweb.com/animals/endang/endanger.htm

Endangered Species Update, University of Michigan
http://www.umich.edu/~esupdate/

EnviroLink: Largest online environmental information resource
http://www.envirolink.org/

Environmental Education (EE) Link: Endangered Species
http://eelink.net/EndSpp/specieshighlights-mainpage.html

Environmental Organization Web Directory: Wildlife and en-
dangered species focus
http://www.webdirectory.com/Wildlife/General _Endangered
_Species

Green Nature
http://greennature.com

IUCN Red List of Threatened Animals
http://www.wcmce.org.uk/data/database/rl_anml_combo.html

IUCN Red List of Threatened Plants
http://www.wcmc.org.uk/species/plants/plant_redlist.html

SeaWorld Education Department: Endangered Species
http://www.seaworld.org/infobooks/Endangered/home.html

Society for the Protection of Endangered Species (group of
endangered species-related weblinks)
http://pubweb.ucdavis.edu/Documents/ GWS/En vissues
/EndSpes/speshome.htm




Terra’s Endangered Species Tour (includes range maps)
http://www.olcommerce.com/terra/endanger.html

African Wildlife Foundation
1717 Massachusetts Ave., NW
Washington, DC 20036
(202) 265-8393; Fax: (202) 265-2361
Internet: http://www.awf.org
Organization that works to craft and deliver creative solutions
for the long-term well-being of Africa’s remarkable species and
habitats.

American Cetacean Society
P.O. Box 1319
San Pedro, CA 90733-0391
(310) 548-6279; Fax: (310) 548-6950
Internet: http://www.acsonline.org
Nonprofit organization that works in the areas of conserva-
tion, education, and research to protect marine mammals, es-
pecially whales, dolphins, and porpoises, and the oceans in
which they live.

Animal Welfare Institute
P.O. Box 3650
Washington, DC 20007
(202) 337-2332; Fax: (202) 338-9478
Organization active in the protection of endangered species,
among other issues, related to animal welfare.

Center for Biological Diversity
P.O. Box 710
Tucson AZ 85702-0710
(520) 623-5252; Fax: (520) 623-9797
Internet: http://www.center@biologicaldiversity.org
A nonprofit regional conservation organization with over
7,500 members, dedicated to protecting biological diversity
through science, policy, education, and environmental law.
The Center has been a premier endangered species advocate.
It has obtained, often by filing lawsuits in the federal courts,
ESA protection for 280 species and the designation of over 38
million acres of critical habitat, helping to protect U.S. coasts,
oceans, deserts, forests, rivers and grasslands for threatened
species.

Center for Marine Conservation, Inc.
1725 DeSales St., NW, Suite 500
Washington, DC 20036
(202) 429-5609; Fax: (202) 872-0619



Nonprofit organization dedicated to protecting marine
wildlife and their habitats and to conserving coastal and
ocean resources.

Center for Plant Conservation, Inc.
P.O. Box 299
St. Louis, MO 63166
(314) 577-94350; Fax: (314) 577-9465
Internet: http://www.mobot.org/CPC/
National network of 25 botanical gardens and arboreta dedi-
cated to the conservation and study of rare and endangered
U.S. plants.

The Conservation Agency
6 Swinburne Street
Jamestown, RI 02833
(401) 423-2652; Fax: (401) 423-2652
Organization that conducts research and gathers data specifi-
cally aimed to preserve rare, endangered, and little-known
species.

Defenders of Wildlife
1101 14th St., NW, Suite 1400
Washington, DC 20005
(202) 682-9400; Fax: (202) 682-1331
Internet: http://www.defenders.org/
Nonprofit organization that works to protect and restore
native species, habitats, ecosystems, and overall biological
diversity.

Farthjustice Legal Defense Fund
426 17th Street, 5th Floor
Oakland, CA 94612-2820
(510) 550-67235; Fax: (510) 550-6749
Internet: http://www.eajusca@earthjustice.org
Founded in 1971 as Slerra Club Legal Defense Fund, Earthjus-
tice is a nonprofit law firm dedicated to protecting nature by
working through the courts. Earthjustice has played a leading
role in shaping the development of environmental law in the
courtrooms and also in Washington, D.C. where it is influen-
tial in shaping policies and legislation. The organization also
runs environmental law clinics at Stanford University and the
University of Denver, educating students in public interest en-
vironmental law.

Endangered Species Coalition
666 Pennsylvania Ave., SE
Washington, DC 20003
(202) 547-9009
Coalition of more than 200 organizations that seeks to
broaden and mobilize public support for protecting endan-
gered species.




Environmental Investigation Agency (EIA)
P.O. Box 53343
Washington D.C. 20009
(202) 483-6621; Fax: (202) 986-8626
Internet: http://www.ElAgency@email. msn.com
An international campaigning organization formed in 1984,
committed to investigating and exposing environmental
crime by using advanced investigative techniques. EIA often
works undercover to expose international crimes such as ille-
gal trade in wildlife and illegal logging. The organization has
brought about changes in international and national laws and
policies.

International Union for Conservation of Nature and Natural
Resources (IUCN-The World Conservation Union)
U.S. Office: 1400 16th St.,, NW
Washington, DC 20036
(202) 797-5454; Fax: (202) 797-5461
Internet: http://www.iucn.org
An international independent body that promotes scientifi-
cally based action for the conservation of nature and for sus-
tainable development. The Species Survival Commission (SSC)
of the IUCN publishes biennial Red List books, which describe
threatened species of mammals, birds, reptiles, amphibians,
fish, invertebrates, and plants.

International Wildlife Coalition
70 East Falmouth Highway
Fast Falmouth, MA 02536
(508) 548-8328; Fax: (508) 548-8542
Internet: http://www.webcom.com/-iwcwww
Nonprofit organization dedicated to preserving wildlife and
their habitats. IWC’s Whale Adoption Project preserves ma-
rine mammals.

International Wildlife Education and Conservation
1140 Westwood Blvd., Suite 205
Los Angeles, CA 90024
(310) 208-3631; Fax: (310) 208-2779
Internet: http://www.iwec.org/iwec.htm
Nonprofit organization that seeks to ensure the future of en-
dangered animals and to promote animal welfare through
public education and conservation of habitats.

Marine Environmental Research Institute
772 West End Ave.
New York, NY 10025
(212) 864-6285; Fax (212) 864-1470
Nonprofit organization dedicated to protecting the health and
biodiversity of the marine environment, addressing such
problems as global marine pollution, endangered species, and
habitat destruction.



National Audubon Society
700 Broadway
New York, NY 10002
(212) 979-3000
Internet: http://www.audubon.org
A national network of community-based nature centers dedi-
cated to the conservation and restoration of natural resources
with emphasis on wildlife, habitats, soil, water, and forests,
particularly emphasizing advocacy on behalf of areas sustain-
ing important bird populations.

National Wildlife Federation
Laurel Ridge Conservation Education Center
8925 Leesburg Pike
Vienna, VA 22184-0001
(703) 790-4000; Fax: (703) 442-7332
Internet: http://www.nwf.org
Nonprofit organization that seeks to educate, inspire, and
assist individuals and organizations of diverse cultures to
conserve wildlife and other natural resources.

Nature Conservancy
1815 North Lynn St.
Arlington, VA 22209
(703) 841-5300; Fax: (703) 841-1283
Internet: http://www.tnc.org
International nonprofit organization committed to preserving
biological diversity by protecting natural lands and the life
they harbor.

Pacific Center for International Studies
33 University Sq., Suite 184
Madison, WI 53715
(608) 256-6312; Fax: (608) 257-0417
An international think tank specializing in the assessment
of international treaty regimes, including the Convention on
International Trade in Endangered Species (CITES) and the
International Convention for the Regulation of Whaling
(ICRW).

Save the Manatee Club
500 North Maitland Ave.
Maitland, FL 32751
(407) 539-0990; Fax: (407) 539-0871
Internet: http://www.objectlinks.com/manatee
National nonprofit organization that seeks to preserve the en-
dangered West Indian manatee through public education, re-
search funding, rescue, rehabilitation, and advocacy.

Wildlife Preservation Trust International, Inc.
400 West Girard Ave.
Philadelphia, PA 19104
(215) 222-3636; Fax: (215) 222-2191




Organization that supports the preservation of endangered
species through hands-on field work, research, education, and
training.

World Conservation Monitoring Centre
219 Huntington Rd.
Cambridge, England CB3 ODL
(01223) 277314; Fax: (01223) 277136
Internet: http://www.wemc.org.uk
Organization that supports conservation and sustainable
development through the provision of information services
on issues relating to nature conservation.

World Society for the Protection of Animals
29 Perkins St.
P.O. Box 190
Boston, MA 02130
(617) 522-7000; Fax: (617) 522-7077
International organization committed to the alleviation of
animal suffering and to the conservation of endangered
animals.

World Wildlife Fund
1250 24th St., NW
Washington, DC 20037
(202) 293-4800; Fax: (202) 293-9211
Internet: http://www.wwf.org
The largest private U.S. organization working worldwide to
protect wildlife and wildlands—especially in the tropical
forests of Latin America, Asia, and Africa.
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