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The SETAC Special Publication Series 

The SET AC Special Publications series was established by the Society of 
Environmental Toxicology and Chemistry to provide in-depth reviews and critical 
appraisals on scientific subjects relevant to understanding the impacts of chemicals and 
technology on the environment. The series consists of single- and multiple-authored/ 
edited books on topics selected by the SET AC Board of Directors for their importance, 
timeliness, and their contribution to multidisciplinary approaches to solving 
environmental problems. The diversity and breadth of subjects covered in the series 
will reflect the wide range of disciplines encompassed by environmental toxicology, 
environmental chemistry, and hazard/risk assessment. Despite this diversity, the goals 
of these volumes are similar; they are to present the reader with authoritative coverage 
of the literature, as well as paradigms, methodologies, controversies, research needs, 
and new development specific to the featured topics. All books in the series are peer 
reviewed for SET AC by acknowledged experts. 

The SET AC Special Publications will be useful to environmental scientists in 
research, research management, chemical manufacturing, regulation, and education, 
as well as to students considering careers in these areas. The series will provide 
information for keeping abreast of recent developments in familiar areas and for rapid 
introduction to principles and approaches in new subject areas. 

Biomarkers: Biochemical, Physiological, and Histological Markers of 
Anthropogenic Stress, is the sixth volume to be published in this series. It presents the 
proceedings of the Biomarkers Workshop, the eighth Pellston Workshop, held July 23-
28, 1989, in Keystone, Colorado. The workshop was organized to bring selected 
professionals together to discuss the use of biomarkers for use in assessing exposure 
and effect of toxicants. This volume presents critical analyses of using biochemical, 
physiological, and histological changes to estimate exposure of organisms to toxicants 
or resultant effects of exposure to toxicants. It represents a large body of pioneering 
work and is a significant contribution. 

Thomas W. LaPoint 
Editor, SETAC Special Publications 

The Institute of Wildlife and Environmental Toxicology 
Clemson University 
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Preface 

This publication is the result of the eighth Pellston Workshop, the last four of which 
were sponsored by the Society of Environmental Toxicology and Chemistry (SET AC). 
The focus is on biomarkers and their present and future utility to determine either 
exposure to or effects of anthropogenic stress. Each chapter is based on discussion 
papers generated before and during a workshop held in Keystone, Colorado in July 
1989. Each chapter was peer reviewed by at least two experts in that particular field. 

The reader may find several topics discussed in various chapters. Because the 
subject matter itself has no sharp boundaries, it was necessary to include many 
overlapping topics for the integrity of the chapters. 
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