











Ecosystems

(continued from page 5)

mals continue and serve continuing
roles. All the understories remain oc-
cupied. As a result, the quantity of life
and its diverse qualities continue
undiminished.

Finally, the looseness in ecosystems
generates uniqueness. The looseness
introduces random events to every
particular organism, which make for
distinctive characteristics and for-
tunes—no two maple trees are alike.
There is a wildness in ecosystems that
resists being completely specified in
geology, botany, zoology and ecology
textbooks, even when principles set
forth there are coupled with initial
conditions. Scientific laws never catch
in individual detail all that goes onina
particular swamp or canyon. No mat-
ter how well one knows a particular
place, tomorrow and next year will
bring surprises.

Ecosystems as selective systems

That ecosystems select for indi-
viduality is a strange, liberating pri-
ority. That process—the increase of in-
dividuals in kind and complexity, in
quantity and quality, resulting in no
two of a kind exactly alike—is as much
to be defended as any of its products.
The flourishing and freedom of indi-
viduals are possible in such a system,
indeed they are promoted by it.

Organisms defend only their own
selves, with individuals defending
their continuing survival and species
increasing their kinds. But the eco-
system spins a bigger story, promoting
new arrivals, increasing kinds and the
integration of kinds.

Ecosystems are also selective sys-
tems. They select over the long term
for individuality, for diversification,
for sufficient containment, for quan-
tity and quality of life. In ways that are
appropriate for biological commu-
nities, ecosystems use communal pro-
cesses—the conflict between orga-
nisms, more or less probable events,
plant and animal successions, specia-
tion over historical time—to generate
an ever-richer community.

The ecosystem is a kind of field,
with characteristics as essential for life
as any property of an organism. The
individual or species and its environ-
ment are not linked by accident, and
the organizational differences be-
tween them are not accidental either.

A current debate among biologists
is about the levels at which selection
takes place—individual organisms,
populations, species, genes. The recent
tendency, to emphasize selection pres-
sures at the genetic level, forgets thata
gene is always within an organism,
within an ecosystem. It is true that the
genetic material, the DNA, arises from
molecular mutations, but the particu-
lar DNA that survives is selected for
adaptive fit in an ecosystem. The con-
figurations of DNA therefore record
the story of a particular form of life in
the historical ecosystem.. We cannot
make sense of molecular life without
understanding ecosystem life. The one
level is as vital as the other.

Sometimes it is even held that orga-
nisms or their biochemical molecules
are “real,” actually existing as entities,
whereas ecosystems are just collec-
tions of interacting individuals. (In
this view, oak trees are real, but forests
are nothing more than collections of
trees.) This too is a confusion. Any
level is real if it shapes behavior on the
level below it. Thus the atom is real
because that pattern shapes the behav-
ior of electrons; the cell because that
pattern shapes the behavior of amino
acids; the organism because that pat-
tern coordinates the behavior of hearts
and lungs.

The community is real because the
niche shapes the morphology and be-
havior of the oak trees within it. Being
real at the level of community does not
require boundaries or complex cen-
teredness. It only requires an organiza-
tion that shapes, perhaps freely so, the
behavior of its members.

An ecological ethic

If we say that ecosystems are of value
only for their contribution to human
experience, we miss the values intrin-
sic to the system. The humanist posi-

tion takes a part—the human part—
for the whole. It has a bias, valuing one
late product of the system: psychologi-
cal life. It subordinates everything else
to this. It mistakes the last chapter for
the whole story.

What is of value in the biological
world is not just the production of
human pleasures and positive experi-
ences. What is right includes eco-
system patterns, organisms in their
generating, sustaining environments.

How do we justify gains in human
satisfaction against losses in eco-
system process? As a general rule, hu-
mans count enough to have the right
to flourish within ecosystems, but they
do not count so much that they have
the right to degrade or shut down eco-
systems. Our human satisfactions are,
and ought to be, sufficiently contained
within these objectively satisfactory
ecosystems. If this cannot be a rule
with which to judge the past, since our
environments are so greatly modified,
at least it can help envision the future.
From here on, an important ethical
constraint in environmental decisions
should be concern for the integrity,
stability and beauty of biotic
communities.

Ecosystems are the womb of life, the
archetypal garden. They select for
adaptive fit, have projected over time
lives increasingly rich in quality and
quantity, and continue now to support
myriad species and individuals, with
higher levels of autonomy and experi-
ence at the top food-chain levels.
Human cultures emerge from Earth’s
ecosystems and remain tethered to
them. If we do not see that such biotic
communities are admirable, satisfac-
tory and morally considerable—why

not? [

Holmes Rolston, 111, is professor of
philosophy at Colorado State
University. His book Environmental
Ethics (Temple University Press) and
bhis chapter in Companion to a Sand
County Almanac (University of
Wisconsin Press, edited by |. Baird
Callicott) both defend in more detail
duties to ecosystems.

Garden





