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INTRODUCTION 3

larly abundant in north-central Illinois. The ecologist and the wildlife manager
wish to know what makes this area so favorable for pheasants and why some
parts of the area seem to be more favorable than others. Note that Figure 1
can be considered a single frame in a motion picture, and we may also ask
whether this pattern is stable from year to year. Are the counties that were
good for pheasants in 1973 still good in 1986? Changes in the numbers of
animals and plants over a period of time are an important component of the
problem of abundance.

There are three natural units that ecologists study: individuals, popula-
tions, and communities. A population is all the members of a single species in
an area. To explain the distribution and abundance of a population, an ecolo-
gist must study what happens to the individuals of that species. At this level
much specific information on the physiology and behavior of organisms is
required. If acid rain is killing spruce trees, what is the mechanism of damage?
Are the roots being affected by changes in the soil? Or are the leaves being
poisoned directly? The general principle is always the same: If you wish to
understand population changes, you must analyze what happens to the in-
dividuals making up the population. I will illustrate how ecologists do this in
the first four chapters.

In nature many populations exist together in biological communities. An
oak forest contains many populations of shrubs, herbs, and fungi, as well as
a suite of birds, mammals, and reptiles. Communities are not constants in
nature but change because of interactions among the populations and because
of disturbances caused by climatic and geological events and by human activ-
ity. The explanation of community changes must be done by analyzing how
the component populations have altered. I will show examples of community
changes in Chapters 5 to 7.

Biological communities are part of the world of physics and chemistry
because all organisms are composed of chemicals and obey the laws of physics.
We can, however, look at the earth as divided into the physical or nonliving
and the biological or living. There are two critical areas of interaction between
the physical world and the biological world. One is in the cycling and recycling
of energy and essential nutrients. All living things need inorganic elements to
grow. Where do they get them? How do these elements circulate through the
physical and biological worlds? What happens if human activity provides an
extra supply to plants? Why do lakes turn green when we dump sewage into
them? Biological communities are like giant energy transformers. Plants con-
vert sunlight into complex chemicals through photosynthesis, and the energy
in these chemicals becomes food for vegetarians in the animal community.
Energy moves on from the plant-eaters into the meat-eaters, and the lion eating





































































































































































































































































































































































































































































































































































































