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Preface to the Fourth Edition

Fifteen years ago we submitted the original text because we had no suitable book for teaching courses
introducing environmental toxicology and biochemistry. The current edition still reflects those ori-
gins. A good textbook presents not just lists of information but also has a design to teach students
how the science is connected and how to delineate the frontiers. These connections and frontiers are
the items that will stay with the student long after the “facts” are displaced by better information.

The mid-1990s were long ago and our understanding of environmental toxicology was very
basic. Computation was still hard, genes stayed put, and it was only then becoming recognized
that xenobiotics could have hormonal effects. Ecological risk assessment was in its very early stages
and the consideration of the effects of toxicants on landscapes was nascent. These developments
are now taken for granted.

The third edition was noteworthy as the work of D. Moore, P. Caux, and M. Newman demon-
strated that curve fitting is superior to hypothesis testing for the modeling of concentration-effects
data. Endocrine disruption was a major part of the text and risk assessment became a stand-alone
chapter. The unifying construct of the hierarchical patch dynamics paradigm was introduced
early and used in following chapters to integrate the spatial and temporal scales in environmental
toxicology. The third edition explicitly recognized that ecological structures were complex systems
being dynamic, not in equilibrium, and historical.

This fourth edition sees the inclusion of a new author, Dr. Ruth M. Sofield, who prepared the
chapter on the fate and transport of contaminants. This chapter is a major addition to the text and
emphasizes the relationships between chemical structure and the resultant properties with regard
to the fate and transport of the material. The relationship between structure and toxicological
properties has been a major theme of this book since its inception. In this edition, this fundamen-
tal concept is expanded to fate and transport as well. Our current students have the background
to utilize the mathematical approaches necessary to predict fate and transport in many systems.
Indeed, modeling has become a major theme of this edition.

One of the major enhancements to the fourth edition has been a new emphasis on the use of
all types of models in understanding nature. In the early chapters, the use of models in science is
discussed and this theme carries throughout the remainder of the book. Inevitably this emphasis
on using models to describe toxicological relationships continues to lead to the fundamental flaws
in using hypothesis testing to describe toxicity. It is time to move toward the use of models that
describe concentration-response relationships and all the diversity of form that may exist. Because
the use of biotic indices is incompatible with our current model of how ecological systems operate,
the treatment of them recommends a number of methods that take advantage of the increase in
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Chapter 1

Introduction to
Environmental Toxicology

As all textbooks do, this volume reflects the points of view of each of the authors, developed
from being active researchers, teachers, and participants in various professional societies and gov-
ernmental panels. Since the early 1990s at Huxley College of the Environment there has been a
two-course fundamental introduction to the science of environmental toxicology for which this
text was originally developed. That series is supplemented by courses in aquatic toxicology, risk
assessment, fate and transport, air pollution, and risk assessment. Since its first edition this book
was designed to provide a keystone for the program in environmental toxicology.

The approach is to blend the classic aspects of the field with new developments as they prove
fundamental to the understanding of environmental toxicology. Our approach is quantitative,
recognizes the connection between molecular interactions and alterations of ecological func-
tions, and understands that the findings of the field can have major implications for the making
of environmental policy. We begin by defining the field of environmental toxicology.

1.1 Environmental Toxicology as an Interdisciplinary Science

Environmental toxicology is the study of the impacts of pollutants upon the structure and func-
tion of ecological systems. For the purposes of this text, the emphasis will be upon ecological
structures, from the molecular to the individual organism to the community and to the ecosystem.
The broad scope of environmental toxicology requires a multidisciplinary approach of a variety
of specialists. These specialists interact with a variety of other persons, decision and policy mak-
ers, the public, educators, and other key individuals, in making decisions about the management

—



