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Science’s success in saving the ferret,
wolf, grizzly, and cheetah could

prove to be a step toward preserving
Earth—and all its inhabitants

PAINTING BY MARSHALL ARISMAN



Hundreds of rivets hold an airplane to-
gether. If one of those rivets is losl, the
aircraft is in little danger of crashing. As
more rivets are removed, however, the
chance of disaster steadily increases.
Paul Ehrlich, a biclogist and one of the
leading spokesmen for world conserva-
tion, compares biological diversity—
plants, insects, fish, and other animals—
to the rivets of an airplane. One thousand
species near extinction each year, and
by the Nineties, the figure may rise to rmore
than 10,000 a year—or one speces every
hour. “The more species lost" says Ebr-
lich, “the greater our chances for meet-
ing an ecolcgical disaster that will cause
Spaceship Earth to crash.”

Thirty million species are thought to
populate the earth. As the tropical rain
forests in Central and South America are
developed, half of the world's arsenal of
plants and animals Iteraly goes up in
smoke. Agricultural practices wipe out
thousands of plants and animals; many
gpecies are being hunted to extinction;
and land development eliminates prime
habitats for a wide variety of species.

Species lost in North America in the
last ten years include the dusky seaside
sparrow, whose last member died in
caplivity on June 16, 1987, the Palos
Verdes blue butterfly of California; the
Louisiana vole; Sherman's pocket go-
pher; and the killifish, a Western species
of fish. By 2000 the ruby-throated hum-
mingbird, the rough-leaved lcosestrife,
the southern sea otter, and Kemp's Rid-
ley sea turtie may also be memories.

The relationship between man and all
other life forms ensures our survival, and
as species begin 10 disappear, scientists
scramble to protect them. Break-
throughs in technology and medicne that
have transformed our workd in the last few

_years now provide scientists with ways to
preserve species incapable of surviving
on their own. Wildlife biologists at Yellow-
stone National Park, for instance, are ob-
serving the effects of stress on elk by im-
planting heart monitors in the chests of
some of these animals. New strains of
vaccines, such as a genelically eng-
neered vaccine for rabies, are being
tested to protect species from deadly v-
ruses. As the populations of such encan-
gered species as wolves and grizzhes
decrease, it may become necessary to
inoculate the animals in order o protect
the remaining individuals.

COMMON BONDS

Just why s the fate of these species
inextricably bound up with cur own? Be-
cause each and every speces plays a
signficant role in the life cycle of others.
Some species provide us with food; oth-
ers supply cures for deadly diseases; and
others keep our environment clean.

Before researchers can help species.

recover, though, they need to know how
a species interrelates with the other spe-
cies in its ecosystem. Scientists, for in-
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stance, once called olc-growth forests
biological deserts—stagnant, useless
remnants of nature, Recently, however,
studies have revealed how important
these ancient trees are to the health of
the rest of the forest.

All forests reduce soil erosion and silt-
aton, which helps keep our water clean
and protects the fish in streams, lakes,
and rivers. The extensive root systemsof
ancient stands are better than most for-
ests at trapping nulrients, explains Jerry
Franklin, the chief plant ecologist for the
USDA Forest Service. Because fewer nu-
trients are lost and less sediment es-
capes into the streams, old-growth for-
ests (which are primarily in the Pacfic
Northwest) tend to produce cleaner water
and support larger fish populations than
do younger stands of lrees.

The canopies of these trees are ecually
important. By adapting eauipment from
mountaineenng and sailing, scientists
have been able to climb and work in the
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@/n the next decade,
thanks to radio tracking and
studies done on the
behavior of other populations

- of wolves, the wolf
may again take up its role as
one of the park’s
three dominant predators.®

300-year-od trees wihout harming them.
“Hundreds of organisms have been found
to live in the canopies,” says Franklin,
“from lichens, invertebrates, and arthro-
pods to birds and mammais "

In the last 30 years, however, these an-
ceent trees have been cul cown al an av-
erage rate of up to 170 acres per day on
both private and public land. As these
stands of old-growth forest disappear, the
popuiation of the northern spotted owl—
an “indicator” species—declines. An in-
dicator species can be used to maasure
the health of plant and animal communi-
ties in the forest. By preserving an indi-
cator species, habitat scientists pre-
serve a whole spectrum of biological
diversity. The owl's entire habitat neecs
1o be intact for a healthy population of this

species to exist. |f the ow! begins to die .

out, this indicates that something is wrong
in the habitat. “If our planet isn't safe for
birds, fish, and insects, then it's not safe
for humankind,” says Michael Bean,
chairman of the wildlife program at the
Environmental Defense Fund.

Alan Franklin, a research associale al
Humboldt State University in Arcata, Cal-

ifornia, is studying the survival and repro-
duction habits of the northem spotted owl
From April 1 to August 31, Franklin and
his colleagues spend ten days al a ime
in the forest tracking the birds and four
days resting back in town. The study team
works 16 10 18 hours a day and sleeps on
the forest floor in the open Onder the stars
“The spotted owl needs thousands of
acres to survive" says James Pissot, a
wildlife specialist for the National Audu-
bon Society. Old-growth forests provide
a good habitat for the owl's main food
sources, the northern flying squirrel, the
red tree vole, and wood rats. The multi-
layered canopy—cooler in summer and
warmer in winter—suits the owl's climatic
needs as well as protecting it from be-
coming a meal for the great horned owl.

Creating a safe environment for all life
forms is the goal of hundreds of scien-
tists from dozens of different disciplines.
And pernaps for the first time in years,
man's concern for his fellow creatures is
growing. This was evident in the case of
the three California gray whales rapped
in the ice off Point Barrow, Alaska, last
October. Scientists, Eskimo, environmen-
tal activists, and the crews of two Soviet
icebreakers joined together o help the
whales make thew purney An Eskimo
elder told his people to "think like the
whales" as the escape route was cut with
chain saws in the ice. Without the aid of
humans all the whales would have died.

Unfortunately, not all of man's attempts
1o save plant and animal species enc so
successfully. Part of the reason: Itisn't al-
ways easy 10 decide how man can best
help preserve other species. Two differ-
ent schools of thought have evolved
among scientists and environmentalists,
Some scientists believe it is usually best
to let nature run its course, and will thus
allow species on the verge of extinction
to die out. Other scientists, however, feel
that each species must be protected in
order to preserve the delicate balance of
the ecosystem. They will take extreme
measures o save a species that's on the
brink of extinction.

YELLOWSTONE: THE EXPERIMENT

Policies used to maintain the plants and
animals in Yellowstone National Park have
refied on both these schools of thought.
A gigantic biclogical laboratory teeming
with wide vaneties of species, Yellow-
stone has, over the years, served as a
window on nature. Like Alice in Wonder-
land. a visitor entering Yellowstone steps
into a world unlike anything else on this
planet. Virtually unchanged lor millennia,
the park contains dark crater lakes where
beaches are covered with black volcanic
sand. White pelicans glide ke prehisto-
ric birds over the rock formations that
sculpt the terrain.

The National Park Service, responsi-
ble for the day-to-day care of Yellow-
stone, strives to protect and preserve the
park in its natural state. The agency has




had its share of successes and failures.
Had some of the natural processes been
left undisturbed, severe problems might
have been avoided. From the early 1900's
to the late Sixties, “the function of the nat-
ural system was totally disrupled,” says
biologist Paul Ehrlich.

In the early 1900%, for example, the
Park Service was cornvinced that preda-
tory mammals were kiling off the entire
pepulation of deer, antelope, and big-
horn sheep in Yellowstone. As a result
government agents shet 781 mountain
lions, 20 wolves, and an undisclosed
number of bears, as well as other spe-
cies. As it turned oul, the predators had
not been responsible for the decline of
other species in the park; the Park Ser-
vice's own program to feed the elk pop-
ulations with domestically grown hay hac
caused the problem. The hearty diet
drastically increased reproduction rates,
and the elk began overrunning and over-
grazing Yellowstone This forced the deer
antelope, and sheep to move lo areas
outside of the park where they could still
find something to eal.

When Yellowstone scientists began 1o
understand that sometimes a natural
process is good for the ecosystem, cne
of the most controversial policies was es-
tablished. In 1972 the Park Service de-
cided to allow natural forest fires to burn
(fires started by lightning are considered
natural). The “let burn® policy met with a

nationwice uproar when fires raged in
Yellowstone last summer. Some mem-
bers of Congress called for the resigna-
tion of William Mott, the director of the
National Park Service; and Secretary of
the Interior Donald Hodel and President
Ronald Reagan were both quick to sup-
port a public cutcry to stop the Park Ser-
vice from letting natural fires burn. Bleak
news reports fueled thee fear that the en-
tire park was being destroyed

In actuakty many benefits were reaped
from the fires. According to park super-
intendent Robert Barbee, fires help re-
new life in lodgepole pine forests, the
predominant species of pine lree
througheout Yellowstone. Without fire the
trees cannot repopulate. The pine cones
release their seeds only after being ex-
posed to the high temperatures of a fire.
“Some of the cones had laid dormant
waiting for fire since the late 1500's,” Bar-
bee explains.

Furthermore, few animals were known
to have been killed by the fires. In fact,
the fires helped create new wildlife habi-
tat. Green shoots of grass appeared over
the blackened forest floor three weeks
after some areas had burned. The ash
left by the fire puts rich nutrients back in
the ground, which then promotes suc-
culent new growth.

“The fires didn't burn as much forest
as the news reports indicated,” says
Davig Vales, a doctoral candidate in
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wildlife biology at the University of idaho.
“The figures indicating the number of
acres burned refer 10 the perimeter of the
fire. Within that fire perimeter by early
September, only about forty or fifty per-
cent of the forest actually burned.” Since
then. prolonged dry perods have caused
additional areas to burn. When fire moves
through a forested area, a patchwork s
created. Driven by wind, the fre pushes
forward, igniting only about ane third to
one half of each section of foresl.

Vales. who is studying a small number
of mature bull elk to learn about thesr win-
ter survival strategies, tried 1o stay in the
field during the fires to waich his sub-
jects. Some days the smoke loomed 100
thick to fly over the surmmer grazing areas,
and at one point Vales, threatened by fre,
had to move out of his living quarters. But
this was the opportunity of a lifetime for a
wildlife biologist. Rarely do such exten-
sive fires affect a large wildiife refuge, and
scientists are unsure how much human
intervention should be applied in such a
situation. Park Service managers now
must decide if the policy to let fires burn
naturally in Yellowstone will continue
through this year. This decision, however,
may already be greatly influenced by
strong public opinion.

Every day the Park Service is forced to
make decisions for or against nature tak-
ing its course. And the right decision is
often unclear. In the spring of 1984, for
instance, the Park Service let nature de-
ode the fate of four bears A female grizzly
and her three cubs accidentally became
stranded on an island in the middle of
Yellowstone Lake. After much delibera-
tion, the agency chose not ¢ intervene.
All four bears, unable to help themselves,
slowly died of starvation.

When man must intervene, he is armed
with high technology. Recent medical
breakthroughs in reproductive biology
and genetics have aready been adapled
1o save other species. In an effort 10 in-
crease the populations of some species,
reprodluctive biclogists are implanting the
embryos of zebras into horses, for ex-
ample, and geneticists are breeding an-
imals of the same species but from dif-
ferent zoos o produce offspring with
more varied genetic makeups. The de-
sire and need to preserve other life forms
have become so urgent that soon after a
scientific breakthrough occurs, it is ap-
plied in the field as part of programs to
assist wildlife biologists.

Through the technique of cbservation,
scientists including Jane Goodall, George
Schaller, and Mark and Delia Owens are
making the most valuable (and prooably
the best-known) contributions to the
preservation of other species. Most biol-
ogists in the wild observe all day or all
night, while the rest of their time is spent
huddled in a tent in the windswep! Kala-
nari Desert or in subtropical climates.

Researchers in Yellowstone also make
observations and collect data. In 1986,



for example, Maurice Hornocker, director
of the Wildlife Research Institute at the
University of Idaho, began a five-year
study on the mountain lion. The study
leam caplures, tranquilizes, anc tags
each lion, then attaches radio transmit-
ters to each animal to monitor its behav-
ior and habitat requirements. Research-
ers hope 1o determine how the lion fits
into the overall scheme of the Yellow-
stone ecosystem and what action, if any
man shouid take to help this species

The mountain lion recovery program
reflects man's changing attitude toward
his fellow creatures. The mountain lion is
one of the three big North American
predalors; the other two are the grizzly
and the wolf. Hated and feared by man
predators were either killed or forced to
flee to remote areas when humans tamed
the wilderness in this country. Now, how
ever, we've come 1o realize that preda-
tors, like all species, play a significant role
in the overall balance of nature

“The predator controd program in the
garly part of this century wiped out the
entire population of lions in Yellowstone
says Hormocker. When he began his
study three years aqo, he dign't believe
a single hon would be found in the park
Prefiminary reports showed, however, that
perhaps 20 lions resided full-time in the
park. Hormocker feels that most of these
mountain hons migrated from Montans.

Other findings suggest that the Yellow- |
stone lions appear to have developed |

characteristics unlike those of other lion
in the country. According to John Varley
director of research at Yellowstone, these
lions weigh up to 25 pounds more than
other mountain lions, which may indicate

an evolutionary trait developed to over- |

come a 700-pound elk.

The researchers tracking the lions are
also trying to determine if the lions foliow
the ek herds into their summer ranges.
Even though most of the big game ani-
mals—deer, elk, bison—stay in the park
year-round, during the winter they mi-
grate to lower elevations where there is
less snowfall. If the lions follow their prey
into summer ranges, then they are evolv-
ing according 1o the availability of their
food source. All other mountain lions set
up a home temritory and never migrate
The Yellowstone licns would have to set
up a summer and a winter range-—an un-
usual trait, says Varley.

“The mountain lion is a real success |

story,” says Hornocker. "It can adapt to
many different situations and has been
able to cope with modern times as long

as its habitat requirements are met." All |

the mountain hon requires from man is a
minimum amount of protection

The wolf and the grizzly, on the other
hand, have experienced much more dif-
ficulty in coping with changes and have
survived in only a few isolated pocxets

The eerie cry of the wolf has been ab-
sent from Yellowstone National Park and
ts environs for more than half a century.
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Extraordinary animals, wolves share food
with the cld that can no longer hunt, give
one another gifts, remain menogamous,
and walch over their pups. According to
recorded history, a wolf has never killed
a human. and it will move out of an area
if more than three humans cccupy a
square mile. In the next decade, thanks
to radio tracking and studies done on the
behavior of other pepulations of wolves,
the wolf may again take up i1s role as one
of the three dominant predators in the
park. The Park Service plans to bring the
wolves back, but unlike their predeces-
sors, these wolves will be manipulated by
man. Radio collars will moniter and con-
trol their activities as they move about the
park and into outlying areas. If research-
ers want 1o examine or move a wolf, par-
ticularly one thal has strayed, the team
will locate the animal from the air and push
a button connected to a radio signal
transmitter. That, in turn, will activate a
needle in the animal’s collar, injecting a
tranquilzer into its neck. Otherwise, the
wolf's strong homing instinct may compel
the animal to return 1o its home range.
Scientists will establish three rmanage-
ment zones for the wolf recovery pro-
gram. There are no fences or gates to
keep the wolves inside the park bounc-
aries, 50 outlying areas of public and pri-
vale land are part of the zoned areas. In
the first zone wolves will be allowed to
roam freety. They will share the second

zone with other users, such as ranchers,
hunters, and farmers. In the third zone
wolves will be relccated or killed if they
interfere with other land users.

“Restorrg the wolves in Yelowstone will
have a maijor impact all over the country
and probably all over the world” says
Hank Fischer, the northern Rockies rep-
resentative for Defencers of Wildlife, a
nonprefit educational organization. “The
world will see that we respect the wolt’s
right to exist.” The return cf the wolf may
also encourage other parks to start rein-
troducing predators that have been lost
from their original habitat. A survey of park
visitors indicates that they are in favor of
reintroducing the wolf by five to one.

Unlike the wolf, the gnizzly managed lo
hang on to its place in Yellowstone. Still
threatenec with extinction, the grizzly is
vuinerable to any change in its environ-
ment and must be watched closely if itis
going to survive. DNA fingerprinting-—a
method used to study each individual
chromosome—is now helping park sci-
entists develop an acule understanding
of the grizzlies in Yellowstone. The DNA
imprinting will help distinguish the differ-
ences between the Yellowstone gnzzly
and the Glacier Park grizzly and will also
reveal the distinct characteristics of each
individual bear.

Park scientists are most interested in

the popuiation dynamics of the grizzly—
in otherwords, charting a family ree. Fe-

“Leon’s done it! He's discovered this year's disease!”

male grizzlies may mate with two or three
male bears during each breeding sea

son. If this is true, scientists speculate that
it's possible for separate ova (o be fertil-
ized by each male, and if so, each cub in
a litter may have a different father. DNA
analysis should determine which bears
have fathered which cubs in a litter. One
half of the DNA fingerprinting of a mother
and daughter will be identical, and the
other half of the daughter's DNA will
match one half of her father’s. The re-
searchers hope to find out which males
are doing the mating in the park and how
the bears are related. This will provide
insight into how the bears from different
parts of the park and outlying areas in

teract. Scientists can then predict where
bears reside at certain times of the year
and how far theyll roam to mate.

Counting a population of bears is no
easy task: Elusive animals, they run away
from approaching humans. Ye! the Park
Service needs lo ascertain the number
of bears so scientists can intervene if the
population begins 1o drop. An elaborate
system has been devised lo determine
the approximate size of the grizzly pop-
ulation. Characteristics such as birth
rates, death rates, number of young per
animal, and size of litters are all fed inte
a computer program that estimates the
overall life span, breeding age, and other
idiosyncrasies of a future population.
These numbers are then compared with
a number determined by counting the fe-
males with newborn cubs.

Female bears have cubs every three
years. In any given year (year one) there
are at least so many females with new-
born cubs. In the following year (year two)
a different group of females will have
newborns. In year three those females
with new cubs represent yet another
group of females. This process deter-
mines the approximate number of breed-
ing females in the Yellowstone grizzly
population. The computer figures, plus
the female—cub ratic, show a yearly in-
crease of 1.5 percent since 1983 (three
times greater than the increase in the
world's human population).

Duplication in the count, however, is
bound o occur, says Frank Craighead,
who, with his brother Jonn, conducted the
first scientific research on the grizzlies in
Yellowstone. In 1988 they counted 19
sows with newborn cubs, which is a good
indicator of the population recovery. “But
what is important is how many yearlings
show up in the spring,” Frank Craighead
points out. “If only a fourth of the year-
lings live through the winter, then that is
not a recovering population.”

During a study from 1959 to 1970 the
Craigheads focused primarily on the
grizzlies that came to the park garbage
dumps. The brothers pioneerad tagging,
radio tracking, and identfication tech-
niques that have become a part of every
wildlife field study. The Craigheads
tracked grizzlies to their dens and col-
CONTINUED ON PAGE 108




thing backward, and get mechanical
power—with great efficiency. But this is
something | don’thave confidence in, un-

ke 1t

e other ideas |'ve discussed.

And here's an off-the-wall idea, some-
thing where the calculations that say either

you

) can or can't do it haven't been worked

m~ it
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First, nanotechnology will make

possible 1o build enormous reflecting

teleacc

pes using thin film materials in

1aan

P space. | mean telescopes on the
ile of planets and solar systems. If you
X In just one direction, you can make

-

1 lelescope that'll work just fine. Then

hese lelescopes might peer at light bent
Dy a black hole. So you might see what

r solar system looked like hundreds or

housands of years ago, using the black
hole, in effect, as a mirror

Omni: Could you zero in and see, for ex-
ample, Columbus crossing the Atlantic?
Drexler: It depends on the size of the

black hole, unfortunately. The resolution
you can get on objects is proportional to
the size of your mirror—the larger the
better. In this case it would be the diam-
eter of the zone in which light is turned
ne hundred and eighty degrees by the
black hole. That's not much larger than
‘“.3 Jiameter of a black hole. And stellar
black holes are not all that large. The really
arge ones tend to be in the middle of a
thick mass of matter in the center of gal-
axies, which may be too opaque to do
he tnck with them
It's pretty clear that you can do this trick,
at least for nonrotating black holes with
everything lined up right, but the ques-
bon 1s, How much light are you capturing
and how much resolution do you have?
in principle, you could recover light emit-

When the female ferrets are in heat, the %
marathon begins. Ferrels can injure one
another during sex (the females are es-
pecially aggressive), so Kwiatkowski and
Thorne have hooked up video cameras

and microphones to each cage in the
long, narrow rooms where the ferrets
mate. Thorne and Kwiatkowski keep a.
hour watch on the anm m
mating season. The re
serve the ferrets to study M'

during mating and make
occurs. WtuleThome
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lected data on age, sex, death rate, range,
and social interaction among animals.
They grew to know and understand the
grizzly's needs and behavior.

In 1967 the Craigheads' census
showed that the grizzly population con-
sisted of 202 animals. Around that time
the Park Service decided to close the
garbage dumps. The agency felt that
feeding bears was unnatural and was

“creating an environment overpopulated

with bears." The Craigheads warned that

the grizzlies were a fragile species and

that a slight change in their habits could
cause their numbers to plummet.
Between 1969 and 1970 all the dumps
were closed, and by 1973, 189 grizzlies
were killed. Their crime was entering
campgrounds in search of the garbage
they were accustomed to eating. In 1980
“only 46 bears were counted in the park.
Did the Park Service make the right de-
cision to reestablish a population of bears
independent from man? Today “there isn't
a single bear alive that was alive when
the dumps were here," admits Superin-
tendent Barbee.

Frank Craighead still believes that the
grizzly should be lured away from
ulated areas by placing carcasses in
mote areas. He feels a constant so
of high-quality food would also inc
reproduction and decrease mortali
the grizzlies. In the meantime the |
Service will continue to protect r

by closely monitoring its pop
long as its numbers are not in je
the bear will remain free ro

SCIENCE AND THE FERR
Some creatures

ted in the past and therefore see into the
past. But it may be that your view is very
dim and blurry, so that you can't see any
kind of human-interest stuff.

Omni: You used to be heavily involved in
the space-selllement movement. Why
have you changed your focus?

Drexler: Al present my suspicion is that
we will have assemblers and nanotech-

lechnologies. With replicator-based pro-
duction, we'll get superior materials for
spacecraft and so forth, all at trivial costs.
As a result, large-scale opening up of the
space frontier will be easier.
before we go into sp




genes than most big cats
'he cheetah apparently suffered a
dramatic reduction in its DODU'BUOH hun-
eds of years ago. "As the cheetah wenlt
through this population crisis, its defec-
tive genes were wiped out. The species
came through the crisis genetically ho-
mogenous, with far less genetic variabil-
ity but with the defective genes so re-
duced in numbers that inbreeding could
proceed without substantial loss to the
species,” says E. O. Wilson, the re-
nowned evolutionary biologist
Stephen J. O'Brien, a geneticist at the
National Cancer Institute in Frederick,
Maryland, and other geneticists agree
that even when a population is reduced
to just seven individuals, the species can
still retain 95 percent of its genetic vari-
ability. The cheetah was reduced to a few
individuals by one or more events such
as a drastic climate change, a viral or
bacterial plague, or loss of habitat.

In addition to reducing the cheetah’s
numbers, the squeeze on the gene pool
also resulted in a high infant mortality rate
and left the species more vulnerable to
disease. And even though the cheetahis
the world's fastest animal, reaching
speeds of up to 70 miles per hour, to-
day's cheetah can run only a few hun-
dred yards before collapsing from ex-

haustion, says O'Brien. This weakness

has developed over hundreds of years.

In an experiment conducted by
O'Brien, dime-size patches of skin were
exchanged among 12 unrelated African
cheetahs. In cats domesticated as pets
such grafts are rejected within seven to
ten days. The patches exchanged among
the cheetahs grew together and healed,
as if the cheetahs were identical twins.
The genetic makeup of the grafted ani-
mals was identical and likely represented
the entire population.

This proves that even though some an-
imal populations have been reduced to
very small numbers, which drastically
limits their gene pool and makes the spe-
cies more vulnerable to environmental
changes, the species may still be re-
stored to an adequate population. Fur-
thermore, the species may exist for hun-
dreds or even thousands of years.

Since the cheetah's first population cri-
sis is estimated to have occurred 10,000
to 12,000 years ago, natural selection—
the evolutionary process by which the
least adaptable individuals fail to sur-
vive—has surely by now eliminated the
most defective genes in the population.

Unlike the cheetah, man cannot run 70
miles per hour, but the automobile can
easily surpass this speed. Unlike the
mountain lion, the wolf, and the grizzly,
man cannot hunt with his bare hands, but
we have developed ways to manipulate
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livestock through farming and ranching.
Unlike the northern spotted owl, we can-
not fly freely, but we have devised tech- »
nology that allows us to soar in contrap-
tions far faster than any bird. Unlike the
black-footed ferret, we cannot wiggle our
bodies into underground colonies, but our
homes are built above and below ground
with some of nature's finest products. Un-
like any other creature on Earth, man has
an intellect. Nonetheless, there is a be
that ties all life forms together. The
tionship between man, the fo
northern spotted owl, the b
ferret, the cheetah, the many
butterflies, the plankton in t
grizzly, the wolf, and the ma
all plants and animals—is a
ance of inte ips criti
species’ survival.
“Not only do we ne
that nature provides
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