








Thinking Like a Mountain

by Aldo Leopold

deep chesty bawl echoes from

rimrock to rimrock, rolls down the
mountain, and fades into the far
biackness of the night. It is an outburst
of wild defiant sorrow, and of contempt
for all the adversities of the world.

Every living thing (and perhaps many
a dead one as well) pays heed to that
call. To the deer it is a reminder of the
way of all flesh, to the pine a forecast of
midnight scuffles and of blood upon the
snow, to the coyole a promise of
gleanings to come, lo the cowman a
threat of red ink at the bank, to the
hunter a challenge of fang against bullet.
Yet behind these obvious and
immediate hopes and fears there lies a
deeper meaning, known only to the
mountain itself. Only the mountain has
lived long enough to listen objectively
to the howl! of a woll.

Those unable to decipher the hidden
meaning know nevertheless that it is
there, for it is felt in all wolf country,
and distinguishes that country from all
other land. It tingles in the spine of all
who hear wolves by night, or who scan
their tracks by day. Even without sight
or sound of wolf, it is implicit in a
hundred small events: the midnight
whinny of a pack horse, the rattle of
rolling rocks, the bound of a fleeing
deer, the way shadows lie under the
spruces. Only the ineducable tyro can
fail 1o sense the presence or absence of
wolves, or the fact that mountains have
a secret opinion about them.

My own conviclion on this score
dates from the day 1 saw a wolf die. We
were eating lunch on a high rimrock, at
the foot of which a turbulent river
elbowed its way. We saw what we
thought was a doe fording the torrent,
her breast awash in white water. When
she climbed the bank toward us and
shook out her tail, we realized our error:
it was a wolf. A half-dozen others,
evidently grown pups, sprang from the
willows and all joined in a welcoming
melee of wagging tails and playful
maulings. What was literally a pile of
wolves writhed and tumbled in the
center of an open flat at the foot of our
rimrock.

In those days we had never heard of
passing up a chance to kill a wolf. In a
second we were pumping lead into the
pack, but with more excitement than
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accuracy: how to aim a steep downhill
shot is always confusing. When our
rifles were empty, the old wolf was
down, and a pup was dragging a leg into
impassable slide-rocks.

We reached the old wolf in time to
watch a fierce green fire dying in her
eyes. I realized then, and have known
ever since, that there was something
new to me in those eyes—something
known only to her and to the mountain.
I was young then, and full of
trigger-itch; I thought that because fewer
wolves meant more deer, that no wolves
would mean hunters' paradise. But after
seeing the green fire die, I sensed that
neither the wolf nor the mountain
agreed with such a view.

Since then I have lived to see state
after state extirpate its wolves. I have
watched the face of many a newly
wolfless mountain, and seen the
south-facing slopes wrinkle with a maze
of new deer trails. | have seen every
edible bush and seedling browsed, first
to anaemic desuetude, and then to
death. 1 have seen every edible tree
defoliated to the height of a saddlehorn.
Such a mountain lccks as if someone
had given God a new pruning shears,
and forbidden Him all other exercise. In
the end the starved bones of the
hoped-for deer herd, dead of its own
too-much, bleach with the bones of the
dead sage, or molder under the
high-lined junipers.

I now suspect that just as a deer herd
lives in mortal fear of its wolves, so
does a mountain live in mortal fear of
its deer. And perhaps with better cause,
for while a buck pulled down by wolves
can be replaced in two or three years, a
range pulled down by too many deer
may fail of replacement in as many
decades.

From Runes of the North by Sigurd Ofson. tlustrated
by Robert Hines. Copynght © 1963 by Siguid F. Olson.
Reprinted by permission of Atfred A. Knopf, inc. s

So also with cows. The cowman who
cleans his range of wolves does not
realize that he is taking over the wolf’s
job of trimming the herd to fit the range.
He has not learned to think like a
mountain. Hence we have dustbowls,
and rivers washing the future into the
sea.

We all strive for safety, prosperity,
comfort, long life, and dullness. The
deer strives with his supple legs, the
cowman with trap and poison, the
statesman with pen, the most of us with
machines, votes, and dollars, but it all
comes to the same thing: peace in our
time. A measure of success in this is all
well enough, and perhaps is a requisite
to objective thinking, but too much
safety seems to yield only danger in the
long run. Perhaps this is behind
Thoreau’s dictum: In wildness is the
salvation of the world. Perhaps this is
the hidden meaning in the howl of the
wolf, long known among mountains, but
seldom perceived among men. D

From A Sand County Almanac: And
Sketches Here and There by Aldo
Leopold. Copyright 1949, 1977, by
Oxford University Press, Inc. Reprinted
by permission.
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the equation. Generally, we have
addressed broader ecological
relationships in the context of the
connections between the health of
people and the health of their
environment.

This is not surprising. Many of the
programs originally culled from other
federal agencies to form EPA nearly two
decades ago had specific public health
missions. And over the years, EPA has
attracted a large contingent of Public
Health Service officers, toxicologists,
and others who have brought with them
important expertise on the human
health effects of various pollutants.
Fortunately, measures that protect
public health frequently are beneficial
to the natural environment as well.

Since 1970, we have seen significant
public health improvements in the
quality of our air, water, and land
resources. Now, we are also seeing the
emergence of new issues with
consequences primarily for the
environment. Examples run the gamut
from broad issues of international scope
to relatively specific matters involving
individual chemicals. They include
such things as the ecological
consequences of stratospheric ozone
depletion and global warming, the
effects of acid deposition on forests and
lakes, concerns about America’'s
vanishing wetlands, adverse impacts
associated with urban and agricultural
runoff on coastal and estuarine
resources, and threats to wildlife caused
by pesticides.

Clearly, we have moved into an era
where we must pay increasing attention
to the ecological aspects of cur mission
at EPA. To do so, we will have to vastly
improve our understanding of the
complex networks of interacting
bialogical and physical systems that
make up the natural environment in
which we live.

While our understanding of many
health-related issues has grown
exponentially during EPA’s lifetime, our
knowledge of the environment and
ecosystem processes is still
rudimentary. Our data bases on both
ambient conditions and the
environmenial effects of human activity
are sparse. And although we have
dramatically improved our ability to
detect toxics in the environment that
may represent health threats, we lack
similarly sophisticated tools and
methods to provide data for
environmental assessments and
ecosystem evaluations.

I became acutely aware of some of
these problems early in my tenure as
Administrator when 1 had to make some
major decisions on wetlands protection.
As we gathered our information, it
became clear that we needed a better
scientific basis for decision-making. We
simply had no foundation for knowing
what proportion of a wetland area could
be depleted without long-term damage
to the ecosystem, when such damage
was likely to occur, or how to restore a
system once damage had occurred. Our
ability to answer such key questions
was seriously compromised by a lack of
understanding of how ecosystems
function and how they interrelate.

While our understanding of
many health-related issues has
ill;own exponentially, our

owledge of the environment
and ecosystem processes is
still rudimentary.

Today, we are moving forward to
address these concerns. In addition to
wetlands preservation, we are also
expanding efforts in several EPA
program offices to protect our
environmental heritage as well as our
health. Our program to improve the
quality of near-coastal waters and
estuarine resources is a good example.
The Chesapeake Bay cleanup is
representative of the work we are doing
to address important ecological
questions. Similar work is under way at
Albermarle and Pamlico Sounds in
North Carolina, Buzzards Bay in
Massachusetts, Narragansett Bay in
Rhode Island, Long Island Sound in
New York and Connecticut, Puget
Sound in Waghington, and San
Francisco Bay in California.

Our pesticide program is also looking
harder than ever at ecological issues.
Our endangered species program is one
example. And ecological concerns like
bird kills are becoming more important
considerations in the pesticide special
review process.

The Superfund program confronts us
with particularly difficult situations
where we often have only part of the
environmental and ecological equation
in front of us when making decisions
abaout cleanup schedules and stringency.
Fortunately, however, these decisions
often can be made with caveats that
allow implementation with increased

stringency when there is evidence of a
pervasive or significant ecological effect.
This is supplemented by existing
Superfund regulations requiring
assessments of natural resource and
environmental damage from hazardous
wastes.

More work needs to be done here as
well, however. Established toxicological
approaches to risk assessment that are
based on single species and single
chemical exposures are not very useful
for evaluating the consequences posed
to ecosystems. Ecosystems are complex
entities. They are composed of
numerous plant, animal, and biotic
species, as well as water, soil, and
physical components. All of these
interact both internally and with
external forces. In order to understand
the consequences of ecosystem stress,
we must understand relatively
unstressed systems and compare them
to perturbed ones. This requires
measurements and evaluations that
often must be conducted over very long
periods of time.

EPA’s public health responsibilities
and its broader environmental agenda
complement each other. This Agency's
public health mission and its role in
protecting the environment both enjoy
broad public support. Each contributes
to our ability to assess risk in a balanced
fashion, one that allows both ecosystem
consequences and human health risks to
be brought into our decision-making.
EPA will always have to operate with
finite resources. We may never be able
to do all the things that are desirable.
Even so, priorities can and will be
chosen with care.

Environmentally sound
decision-making can be facilitated
through a rededication to ecological
concerns along with our continued
strong efforts to deal with public health
risks. This will involve a new look at
data collection, trends monitoring, and
development of new ecological risk
assessment methodologies. A broader
ecological view also will require
commitments to research conducted
according to a carefully conceived
strategy that has a strong consensus of
support inside the Agency, elsewhere in
government, and in the academic
community. O

{Thomas is the Administrator of
EPA )
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wrote that he read the first letter with
great excitement, for he had been
studying this rare isopod for years and
was delighted to see a report indicating
that it was making a comeback.

Whether or not the reply was
tongue-in-cheek is irrelevant, for one
could-hardly hope to find a better
parable to illustrate the problem that
environmental scientists face. Despite
an obvious societal concern with the
quality of its environment, there is little
agreement about what we are actually
trying to protect, let alone how to go
about doing it. Why is this such a
problem?

There are several answers. First of all,
the legislation that supports the activity
of EPA has an interesting and unique
pattern. There is no single piece of
legislation that directs EPA to live up to
its name, to “go forth and protect the
environment.” Rather, there are stacks of
laws, enacted under the jurisdictions of
different Congressional committees, that
are intended to protect various elements
of the environment. Additionally, while
most of these laws spell out in some
clearly interpretable detail what they
expect from EPA regarding the
protection of human health, they are
much vaguer with respect to ecological
protection.

An example is the Clean Water Act,
which calls for the restoration and
maintenance of the “chemical, physical
and biological integrity of the nation’s
waters,” and protection of the “natural
structure and function” of ecological
systems. The problem with this, and
other normative exhortations scattered
throughout our environmental laws, is
not that Congress was in error; the
problem is rather that Congress, and
often scientists, were unaware of the
complications inherent in these
definitions. As a result, there is much
disagreement about what they all mean.

Thus the agency which is effective at
conducting research and undertaking
regulatory actions in the health area,
finds itself in something of a quandary
when it tries to do the same in ecology.
Society agrees that it wants to be
protected against the health effects of
hazardous chemicals. We know we want
to be protected against risks of cancer
birth defects, or neurological damage.
These are recognizable and definable
outcomes or endpoints which we can
take action to prevent.

Unfortunately, society’s wishes are
not nearly as clear with respect to other
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values. We know that as a society we
wish to protect wilderness, lakes, fish,
forests, visibility, endangered species,
and wetlands, but we have no
consistent notion of what that
protection implies, how to balance
among possibly competing goals, or
what price we are willing to pay. What
happens as a result is that we react to
situations. Shellfish populations decline
in the Chesapeake Bay, so we attempt to
determine the causes and then to do
something about them. The eagle

In ecological policy, we
frequently make our decisions
on the basis of values and
politics rather than objective
science.

population declines. We determine that
a pesticide may be responsible and take
steps to eliminate it from the food
chain. We find lakes with no fish and
seek controls on stack emissions that
may acidify lakes. We find forests in
decline and seek the answer in the
contro! of air pollutants. The pattern is
that what receives attention is what we
seem to value as a people. Charismatic,
warm, and fuzzy species tend to be
protected. Icky invertebrates, which
might be more essential to the elusive
concept of natural structure and
function of ecosystems, are not.

Some of this is inevitable. Through
our laws and actions, we try to deal
with situations we care about and deal
first with the ones that we, as a society,
either care about most, or about which
we are most vocal. Put in other words,
in ecological policy, we frequently make
our decisions on the basis of values and
politics rather than objective science.
Nonetheless, we hope that research in
ecology will lead us to an
understanding of what species,
environments, or processes are critical
to our environment and that a
protection program would logically
follow.

The complexity of nature continues to
amaze us. We are constantly surprised
by situations where an action we take,
often intended as a public benefit, has
unforeseen consequences. Occasionally,
these indirect effects are beneficial. In
India, for example, saving the tiger, the
national symbol, has become something
of a political obsession. Habitat
destruction has posed the greatest threat
to tiger survival. As a result, efforts
aimed at tiger habitat preservation have

probably done more to control
deforestation than any direct campaign
would have accomplished.

Such an example, however, is
unusual. Most unintended policy
consequences are negative. This has led
to caution on our part. That leaves us
again with the problem with which we
began: how do you make hard decisions
with environmental consequences?

The problem is compounded by the
limited predictive power of ecological
science in complex situations. If science
cannot firmly predict the broad
implications of intended actions, if it
cannot assess the risk, how do we then
make the risk-management decisions
that the law requires be based on best
scientific judgment? We have a number
of alternatives.

More often than not, we simply
accept the fact that these are guesses
colored by value judgment, and make
the best possible decision based on our
understanding of the science and the
associated uncertainty. The absence of
certainty, however, also offers the
potential for abuse. Ecological science
has, in the past, been used to justify
environmental decisions that were
instinctively felt to be morally or
ethically correct even if the likelihood
was that there was no strong scientific
justification for such an interpretation of
existing data. Similarly, uncertainty has
been exploited to opposite effect. It can
provide a decision-maker with the
opportunity to accomplish something
that scientists feel may well be
damaging, even though they cannot
prove definitively that it will be.
Although the latter two scenarios are
fundamentally dishonest, the former is
generally necessary.

What this means, simply, is that we
continue to make imperfect decisions.
But more importantly, we must learn
from each decision. Each situation gives
us the opportunity to better understand
what scientific information would
improve the quality of our decisions.
We recognize that although ecology may
not now have the predictive power we
would like, there are directions of
scientific inquiry that may help us
answer such questions in the future.
Designing such a risk-based research
program in ecology is the major
challenge now facing the Office of
Research and Development. O

(Dr. Jutro is Special Assistant to EPA’s
Assistant Administrator for Research
and Development.)


















Midwest’s central flyway were lost, the
vast annual migration of waterfowl, one
of the hemisphere's great natural
phenomena, was greatly reduced. The
examples, both local and regional, are
many and disturbing.

Each time a wetland is converted to
other uses, some or all of its beneficial
functions are lost. Researchers have
tried to sort out the individual functions
which wetlands provide us—in one
case, 15 were counted. These include:
providing recharge for our vital
ground-water sources; storing rainwater
during periods of heavy rain, thus
reducing the size of floods downstream;
protecting our coasts from the pounding
force of the sea; providing breeding
grounds for a majority of the nation's
coastal fish and shellfish; providing
resting points for the great waterfowl
migrations; and acting as refuges from
the hustle and bustle of ocur busy daily
lives. But it may be easier to think of it
this way—when was the last time you
saw a flock of ducks flying south in the
fall? When was the last time you had
fish for dinner? When was the last time
you took a drink from your tap?
Chances are wetlands played a role in
each of these.

Every wetland is a unique mix of
functions; no single attribute defines
these complex systems. This fact makes
protection of wetlands that much more
important. It also makes their protection
that much more difficult, since there is
no simple way to tell whether a specific
activity which influences such a
complex interdependent system will
have other, unintended side effects.

Wetlands Losses

Changes to wetlands occur for a myriad
of reasons. Filling a wetland to
construct an office building or draining
one to plant soybeans may be obvious
examples of alteration. Contamination of
wetlands by irrigation return waters, as
has occurred in California's Kesterson
Wildlife Refuge, or changes to wetlands
resulting from diversion of ground or
surface waters, are examples of less
obvious, but still important, influences
on wetlands systems. Since the location
and character of wetlands depend upon
water, topography, soils, and vegetation,
any influence on these factors will
result in changes to the wetland.

With few exceptions, these alterations
are avoidable. We must understand
where our wetlands resources are, so
that farmers, developers, and those in
government who build roads, dams, and
other projects understand, before they

JANUARY/FEBRUARY 1988

invest large amounts of time and money
into specific sites, that constraints may
be placed upon their actions. We must
protect our most important wetlands
areas by purchasing them, if necessary.
And we must ensure that our regulatory
programs are comprehensive enough
and strong enough to stem the tide of
losses.

National Wetlands Policy Forum

Crafting solutions which achieve these
goals is a difficult and elusive task.
Regulatory programs, especially at the
federal level, involve a number of
agencies with different interests and
mandates, and are seen by those who
are regulated as unpredictable and
unnecessarily time-consuming. At the
same time, others view them as not
protective enough. To complicate
matters, there are many governmental
programs, such as road-building and
other public works programs, which
encourage activities that may result in
wetlands conversion, and thus provide
mixed signals about the nation's real
intentions with respect to protecting
these resources.

The National Wetlands Policy Forum,
which I chair, is a group of state and
local government leaders (including
three governors), leaders of major
environmental organizations,
representatives of major industries with
an interest in wetlands {agriculture, and
the timber, oil and gas, and
development industries), and academics.
Heads of the major federal agencies
which deal with wetlands (including
EPA Administrator Lee Thomas)
participate in the discussions as well.
The group was formed to provide some
overall direction for policymakers at the
federal, state, and local level, and for
private owners and users of wetlands.
We will attempt to sort out such
difficult questions as the role of various
levels of government in protecting
wetlands, the type of incentives which
should be provided for private
landowners to protect wetlands, how to
reduce government-encouraged
alterations, and how to make tradeoffs
between the need to protect wetlands
and other important public goals.

New Jersey's Wetland
Protection Programs

We in New Jersey have long recognized
the value of wetlands. As the most
densely populated state, with a strong
economy and continuing development
pressure, we recognized the need for a
variety of approaches to protect our

tremendous coastal and freshwater
wetlands resource.

The state has regulatory programs
designed to ensure that activities which
will damage or alter wetlands are
generally prevented, unless other major
public goals are served by the
disruption. The Wetlands Act of 1970
protects the state’s coastal wetlands, and
the Freshwater Wetlands Protection Act,
passed in 1987, extends this protection
to the remainder of the state.

The coastal wetlands program has
been a tremendous success. At a time
when demand for luxury housing on or
near the state’s coastal bays was
increasing, the program made clear that
wetlands were a precious resource that
should not, except in rare
circumstances, be developed. We hope
to do the same with the new freshwater
wetlands program, which was passed
after a long and often bitter legislative
battle pitting development and
environmental interests against each
other.

The state also acts to purchase
specific wetlands sites. Since 1984,
sales of waterfow! stamps and prints to
collectors and hunters (who must
purchase New Jersey stamps along with
the federal stamp and a state hunting
license) have provided about $1 million
to purchase waterfowl habitat. In
addition, our Green Acres Program,
which uses money from bond issues to
purchase land for the state, and our
“Green Trust,” which gives grants and
loans to local governments for open
space acquisition, have also funded
purchases of about 80,000 acres of
wetlands. These programs also work
together with the federal government
and with private, not-for-profit groups
such as Ducks Unlimited and The
Nature Conservancy on specific
acquisition efforts.

Conclusion

Wetlands may be silent, but they should
not be forgotten. They play vital roles in
the cycles of water and life upon which
we depend, and their destruction will
made us all poorer. As we develap and
redevelop our cities, and work to
revitalize our farm communities, we
must not lose sight of the basic
resources which support us all. O

(Kean is Governor of New Jersey and
Chair of the National Wetlands Policy
Forum.)
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perishables) and that wastes (garbage
and body wastes) are removed. If the
inward flow is interrupted, residents are
quickly reduced to eating mice, rats,
and dogs, as many European city
dwellers learned during World War 11
The Berlin airlift of 1948-1949
demonstrated the enormity of any effort
to maintain life in a blockaded city of
two million inhabitants. Conversely, an
interruption of the ocutward flow of
wastes quickly inundates a city in filth.
This point has been recorded pictorially
for New York and other major cities
following strikes by garbage collectors:
only days are required before plastic
garbage bags are stacked shoulder high
on nearly every sidewalk.

Free as Air We Breathe

City dwellers rely on others to produce
their food and to receive, store, or
incinerate their garbage. Fresh air,
however, comes with every breeze,
down every air shaft, and even
penetrates the underground subways
and metros, Or, so it has seeméd in the
past.

Because of forces—natural and
otherwise—that determine where
persons will aggregate and form urban
areas, cities are prone to air poliution.
Coastal areas are, at times, washed by
fresh sea breezes; to experience a sunny,
early summer day in New York City
with a fresh wind from Battery Park is
to experience one of nature's beauties.
Too often, however, cities lie in
hollows, in valleys carved by ancient
rivers, and on the bottoms of extinct
lakes. And, again too often,
meteorological conditions (atmospheric
“inversions') arise that trap volatile
pollutants over the cily like a murky
soup in a shallow bowl. The smog of
Los Angeles has been notorious for
decades. The air pollution problems of
Phoenix and Denver are of more recent
origin, caused, ironically, by the influx
of persons (with their automobiles]}
seeking fresh air. The “smoake” of
London was lamented in a pamphlet
written in 1661; historic relics in
Venice, Athens, and in other European
cities are literally melting because of
acid rain and other corrosive chemical
emissions. Finally, industrial accidents
account ever more frequently for urban
disasters such as Donora, Pennsylvania:
Bhopal, India; and Chernobyl, USSR.

Decisions, Decisions, .

Urban dwetllers, much more so than
their country cousins, rely upon the
smooth operation of a complex
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transportation network. Trucks carrying
goods into the city arrive continuously
on interstate highways; those hauling
garbage (as well as the commercial
products of the city's inhabitants)
lumber outward. Railroads and ships
play their roles in maintaining a healthy
city life. Underground are the aqueducts
that bring water into the city and the
sewers that collect hundreds of
thousands of gallons of human waste
daily, even hourly.

The proper functioning of urban
facilities does not depend directly upon

Fresh air comes with every
breeze, down every air shafft,
and even penetrates the
underground subways and
metros. Or, so it has seemed in
the past.

individual involvement; the city as a
political institution is responsible for
maintaining essential services. The
individual persons who dwell within
the city do need to eat, they do need
water for drinking and washing, and
they do need to eliminate body wastes.
These needs are virtually hourly needs.

During a two-month stay in
Alexandria, Egypt, I frequently walked
from my hotel to the American
Information Center. At one intersection,
I was obliged to detour from the
sidewalk into street traffic because of a
large, fetid curbside puddle. An
American acquaintance called my
attention to the source of the pollution:
a broken stand pipe. The city sewer was
clogged at that point {the system was
built for use by 250,000 persons but
now serves several million), he
explained; therefore, in order that the
toilets and sinks in the building might
drain properly, one of the apartment
dwellers had smashed the stand pipe
with a heavy hammer. Now, the
facilities worked well within the
building but a horrible mess
accumulated on the street.

Careful thought will reveal that
smashing a stand pipe, messy as it
seems to the pedestrian, is not an
irrational (illegal, perhaps, but not
irrational) act by a citizen who has been
forced to solve a problem whose proper
solution is the community’s
responsibility. Urine and feces are, of
necessity, part of man’'s lot. For a family
to tend their bodily functions on the
street solves nothing; walking to the
beach would be no better. Until the city

sewer is unclogged, the broken stand
pipe, at least, assures individual
privacy.

Urban centers, because they violate
Hardin's admonition, generate problems
whose solution must be sought in
institutions operating at the proper
level: the proper disposition of personal
waste is a matter the community must
solve; the proper disposition of
community wastes is a matter the state
must solve; the proper disposition of
state wastes is a matter for the nation to
solve; and, finally, the proper
disposition of a nation's waste (the
industrial emissions that result in acid
rain, for example) is a matter that
supra-national organizations must solve.
The homeless persons in large American
cities cannot be asked to cease eating,
drinking, or creating individual wastes;
city governments must cope with
problems that accompany each
individual's existence. The municipal
government of Nice, France, cannot
purify its beaches with phenol and
perfume when the pollution arrives by
sea from beachside communities that
line the entire Mediterranean coast.

Epilogue

Many professional ecologists have had
rural origins; their interest in biology
often has sprung from childhood
experiences. One should not, on that
account, believe that these ecologists
fail to appreciate cities, or, worse, that
they dislike cities and city dwellers.
The proper understanding is that cities
are entities defying Hardin’s admonition
not to exceed the carrying capacity of
the environment. Cities, in an ecological
sense, are analogous to living organisms
in a thermodynamic sense: their
existence requires a constant input of
energy derived from outsider sources.
Consequently, unless firm lines of
communication, transportation, and
commerce have been established with
less urban nations, each nation should
provide for a proper balance between its
own urban and rural life: cities, to
thrive, must be fed, watered, and cared
for. Cared for properly, however, they
can—Ilike living organisms—exhibit
exquisite beauty. O

(Dr. Wallace is University Distinguished
Professor at Virginia Polytechnic

Institute and State University and is a
widely published author.)
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