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rThe science of ecology understands the
world as a household of related
members. This expanding and
diversifying branch of sciénce goes far
beyond its origins in biology. The
ecological sciences of the future will
encompass the study of energy
exchange, material cycles, patterns of
organization, ecological succession,
food webs, and biodiversity, among
other interests. New concepts such as
carrying capacity and restoration
ecology as well as new professions like
environmental engineering and
environmental medicine will become
increasingly important as the science of
ecology matures.
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Ecology as a Science
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" rior to the 1970s ecology was

thought of as a branch of biology. It
was defined as the study of organisms
in relation to the environment.
Ecology has since emerged from its
roots in biology. It has become a
separate discipline that joins together
organisms, the physical environment,
and humans. The Greek root of the
word ecology is oikos, meaning



“household.” Accordingly, ecology
may be thought of as the study of the

environmental house, including all its
inhabitants.
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Divisions of Ecology
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At the present time ecologists
tend to identify themselves as one of
two types: ecosystem ecologists and
population ecologists. Ecosystem
ecologists focus on large units such as
lakes, forests, and watersheds as
systems. Population ecologists focus
on species or communities of species.
This division, however, is far from
precise. The overall goal of ecological



research is the understanding of how

whole systems and species function

and how they interact in time and

space.
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Because ecology is so broad it tends
to fragment into many subdivisions.
Groups of scientists have their own
organizations, meetings, and journals.
Some examples might be conservation
ecologists, population genetic
ecologists, ecological economists,
agroecologists, restoration ecologists,
systems ecologists, to name a few.
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Environmental science holds to
ecological principles, but it is
different from ecology in some ways.
Environmental science focuses on the
resource base—air, water, soil, food,
minerals—and on climate and earth
science. It also involves the control of
» pollution and other human-caused

| problems. Environmental studies, as it
is taught in many schools and

colleges, deals with ecology in
relation to economic, legal, ethical,
historical, social, and demographic
considerations. In other words,
environmental studies is the bridge
between environmental sciences and
the humanities.




Biodiversity may be
defined as the
variety of
life-forms, the
ccological roles
they play. and the
genetic diversity
they contain.
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Ecological Levels of Organization For purposes of analysis, the
biosphere can be divided into several levels, with individual
organisms as the smallest but most numerous unit. There is only
one biosphere, which is massive in comparison to individual
species or particular ecosystems.
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Despite the fragmentation and
overlapping of the science of ecology,
some unifying themes are becoming
clear. These include energy
exchanges, material cycles (such as
the water cycle), levels of
organization, ecological succession,
food chains and food webs, carrying
capacity, biodiversity, evolutionary
ecology, and the Gaia hypothesis.

Since it is still a young discipline,
some of the concepts considered basic
to ecology are still tentative.
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Energy Exchanges
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An ecosystem is an open system
that requires a continuing inflow and
outflow of energy. Energy flow,
though, in a certain sense is always
one-way in that energy cannot be
reused. This i1s different from
materials that can be used over and
over again. What is coming into an
ecosystem and what is coming out of




