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To understand the impact that these chemicals have on natural populations, we must first become
familiar with the chemicals and the organisms that are affected by them. Understanding such
systems requires an understanding of all aspects of the affected organisms, including their own
evolutionary history, as well as the ecology and genetics of the surrounding biota. For example,
chemicals that are neurotoxic to humans can have a completely different or even opposite effect on
other organisms, such as arthropods, where the effects are neurological in nature. This is similar to
how a compound that does harm to a certain species could have a completely different effect when
applied to the same species in a different environment. The question then becomes: is the change
ecological or genetic? Dr Daniel J. Harvell, the world leader in the study of ecological and
evolutionary effects of toxic chemicals, has published an excellent review of this subject (Harvell
1999 ). It details some of the wide range of effects that these chemicals can have on animals and
plants. A classic example is of the adverse effects of lead on birds, which includes a range of
physiological changes from avian lead poisoning. Research into such effects of toxic chemicals is
beginning to reveal a much larger potential problem than originally suspected. Transformations that
can arise during the invasion of a new ecosystem by organisms adapted to a different physical or
climatic environment. Natural selection can cause these new invaders to adapt to their new
environment, resulting in a range of novel morphologies and capacities. The components that allow
successful colonization are migration, dispersal, establishment, coexistence, evolution and
extinction. In addition, resistant invaders may transfer to a new ecosystem with future potential for
major invasions.
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