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Foreword 

This publication, Multiple Stressor Effects in Relation to Declining Amphibian Populations, con- 
tains papers presented at the symposium of the same name held in Pittsburgh, PA, on 16--17 April 
2002. The symposium was sponsored by ASTM International Committee EA7 on Biological Effects 
and Environmental Fate. The symposium co-chairpersons were Greg Linder, USGS/BRD/CERC, 
Sherry Krest, US Fish and Wildlife Service, Ed Little, USGS/BRD/CERC, and Don Sparling, 
USGS/BRD/Patuxent Wildlife Research Center. 
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Overview 

This book represents the work of several authors who participated in the symposium entitled 
"Multiple Stressor Effects in Relation to Declining Amphibian Populations" convened 16-17 April, 
2002, in Pittsburgh, Pennsylvania. Declines of amphibian populations of varying severity have been 
observed for many years, and in the last 8 to 10 years considerable progress has been made in docu- 
menting the status and distribution of a range of amphibian species. Habitat alteration and destruc- 
tion are likely linked to many amphibian declines, but a variety of other factors, both anthropogenic 
and natural, have been observed or proposed to have caused declines or extinctions of amphibian pop- 
ulations. Unfortunately, determining the environmental causes for the decline of many species has 
proven difficult. The goals of this symposium were three-fold. First, highlight ASTM's historic role 
in providing a forum for the standardization of amphibian toxicity test methods and the characteriza- 
tion of adverse effects potentially associated with chemical stressors. Second, demonstrate through 
case studies the current state of technical "tools" available to biologists, ecologists, environmental 
scientists and natural resource professionals for assessing amphibian populations exposed to various 
environmental stressors. And third, characterize a process that brings a range of interdisciplinary 
technical and management tools to the tasks of causal analysis, especially as those relate to a multi- 
ple stressor risk assessment "mind-set." As part of the symposium, scientists and resource manage- 
ment professionals from diverse fields including ecotoxicology and chemistry, ecology and field biol- 
ogy, conservation biology, and natural resource management and policy contributed oral 
presentations and posters that addressed topics related to declining amphibian populations and the 
role that various stressors have in those losses. 

The papers contained in this publication reflect the commitment of ASTM International committee 
EA7 on Biological Fate and Environmental Effects to provide timely and comprehensive information 
to the technical community and the lay-public who have become increasingly aware of amphibians 
and their current plight. Common themes emphasized throughout the symposium can be found in this 
issue, including papers focused on (1) toxicity assessment, (2) integrated field and laboratory studies, 
and (3) causal analysis. In addition to historical accounts of the development of amphibian test meth- 
ods and contemporary studies illustrating current applications of these methods, this publication ad- 
dresses future needs by providing contributions focused on research requirements in these areas. 

Toxicity Assessment 

Contributed papers on the application of toxicity assessment methods effective for amphibians re- 
flect the range of ASTM International E47's involvement with the standardization process. Such 
methods range from long-established laboratory approaches for evaluating adverse chemical effects 
to amphibians to methods that link chemicals in surface waters, sediments, and soils with adverse ef- 
fects observed among amphibians in the field. In addition, potential ASTM International standards 
were proposed during the symposium. These candidate tools and refinements are beginning to be 
added to existing standards and will likely be applied more frequently to future evaluations of chem- 
ical stressor effects on amphibians. 
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viii OVERVIEW 

Field and Laboratory Studies 

A series of case studies illustrated the importance of integrated field and laboratory studies in the 
evaluation of multiple stressor effects that may lead to declining amphibian populations. A range of 
laboratory and field studies of chemicals, such as herbicides, insecticides, chlorinated organic com- 
pounds, metals and complex mixtures were presented. The methods applied in these studies empha- 
sized the role that ASTM International E47's standards play in current hazard and risk assessment 
practices. These contributed papers also clearly indicated that a number of additional assessment 
tools need to be developed in the future. 

Causal Analysis 

Nowhere are research needs more clearly identified than in our third theme, causal analysis. Here, 
a series of contributed papers illustrate the range of tools currently available for evaluating "cause- 
effect" relationships between environmental stressors and declining amphibian populations. 
Research needs identified in thes e presentations clearly informed the methods development commu- 
nity of methodological issues that must be advanced, if solutions for amphibian deformity and decline 
are going to be attained. 

The editors of this collection of contributed papers would like to thank Dorothy Fitzpatrick, Hanna 
Sparks, and Maria Langiewicz from ASTM International Headquarters for their help in developing 
this STP. We are also grateful to the participants of this symposium. This publication would not have 
been possible without your interest in amphibians and concern for the quality of their widely diverse 
habitats. 
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