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Figure 14.4

Trophic Levels in a Food Chain

one ¢
energ)
trophic |

srganism feeds on another organism, there is a flow of
om one trophic level to the next. This illustration shows six
evels.
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Figure 14.11

Biomes of the World

Major climatic differences determine the kind of vegetation that can live in a region of the world. Associated with specialized groups of plants

are particular kinds of animals. These regional ecosystems are called biomes.
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Little brown bat

Figure 13.13

Convergent Evolution
All of these animals have evolved wings as a method of movement

and capture insects for food as they fly. However, they have
completely different evolutionary origins.
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Figure 14.3

The Organization of an Ecosystem

Organisms within ecosystems can be divided into several different trophic levels on the basis of how they obtain energy. Several different sets
of terminology are used to identify these different roles. This illustration shows how the different sets of terminology are related to one
another.
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Figure 14.23
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of people
eating grain

1 kilogram
of people
eating steak

Human Biomass Pyramids

Because approximately 90% of the energy is lost as energy passes from one
trophic level to the next, more people can be supported if they eat producers
directly than if they feed on herbivores. Much of the less-developed world is in
this position today. Rice, corn, wheat, and other producers provide the majority

of food for the world’s people.



Figure 14.6

A Pyramid of Numbers

One of the easiest ways to quantify the various trophic levels in an ecosystem is to count the number of individuals in a small portion of the
ecosystem. As long as all the organisms are of similar size and live about the same length of time, this method gives a good picture of how
different trophic levels are related. (a) The relationship between grass and mice is a good example. However, if the organisms at one trophic
level are much larger or live much longer than those at other levels, our picture of the relationship may be distorted. (b) This is what happens
when we look at the relationship between forest trees and the insects that feed on them. A pyramid of numbers becomes inverted in this

instance.
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Figure 14.7

A Pyramid of Biomass

Biomass is determined by collecting and weighing all the organisms in a small portion of an ecosystem. (@) This method of quantifying trophic
levels eliminates the problem of different-sized organisms at different trophic levels. However, it does not always give a clear picture of the
relationship between trophic levels if the organisms have widely different lengths of life. (b) For example, in aquatic ecosystems, many of the
small producers may divide several times per day. The tiny animals (zooplankton) that feed on them live much longer and tend to accumulate
biomass over time. The single-celled algae produce much more living material, but it is eaten as fast as it is produced and so is not allowed to

accumulate.
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