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PREFACE 

CHEMICAL ELEMENTS IN THE ENVIRONMENT 

The idea of compiling geochemical and environmental data from existing literature probably 
has occurred to many of our readers. We can hardly claim any originality here! In our case, 
the constant frustration of searching, sometimes vainly, sometimes repeatedly, for data with 
which we could compare the results from a major multimedia, multielement ecogeochemis
try project on the Kola peninsula, was the impetus for commencing this task. Thus, we set 
out to collect real data from regional, multielement studies available in existing literature. It 
was quite an eye-opener to realise how few such reliable studies exist, how limited in scope 
most are (either spatially or in terms of analytical breadth), and how haphazardly organised 
some previous attempts at data collation appear. 

We have thus tried to collect reliable information on the 92 elements reported to occur in 
nature. The resulting factsheets, which form the core of this book, consist of four pages of 
data for each element. For each of these elements, we have started the factsheet by giving 
essential physico-chemical information, followed by the abundances in typical rocks and 
crustal materials, and an indication of which important minerals are likely to contain the 
element in question. Subsequently, we have listed the concentrations of each element in 
various geochemical or environmental sample media, ranging from rocks, to soils, plants, 
waters, and even to human body fluids. As explained below, we have selected carefully the 
sources from which we extracted the data. Finally, we close each factsheet with a discussion 
of the biological significance, uses, environmental pathways, mobility, action levels, 
production and prices of each element. We have done our utmost to reproduce these values 
faithfully, and we hope that our readers will inform us of any mistakes or omissions, so that 
possible later editions might be improved. 

We would also like to mention that while preparing the manuscript for this book we met 
several scientists who were reluctant to contribute their data. Their unwillingness, rational as 
it may first appear, was generally fuelled by the suspicion that they would not be credited for 
their work, whereas we would. It is important to stress here that the purpose of this book is to 
prepare a collection of easily comparable data sets. We urge readers wanting to use these 
data in their own work to go back to, and cite, the original sources, or at least the contribu
tor's name (e.g., "Manning as cited in Reimann and Caritat"). In any case, it is always 
strongly advisable to acquire and consult the original reference to find out more about sam
pling strategy, exact area covered, number of samples collected and analysed for each ele
ment, analytical details, and quality assurance and quality control procedures. The tendency 
to "hide" original data presents a real danger to the further development of science. In recent 
years, more and more papers have been published without data tables or even without data 
statistics. In other cases, only data for the three or four "most important" elements are given, 
even though very many more have obviously been analysed for. A good and easily 
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accessible collection of existing data is fundamental to advance the understanding of the 
behaviour of chemical elements in the environment, to identify gaps in our knowledge and, 
last but not least, to generate new research ideas. 

Chemical Elements in the Environment is intended as a workbook for the professional 
geochemist and environmental scientist, to which, we hope, they will often refer when 
interpreting their own data sets. While working on the manuscript of this book, we also bore 
in mind students in natural sciences at the university or college level who would be curious 
about the distribution of chemical elements on our planet - e.g. where are the main reservoirs 
of beryllium and rubidium? What do we know about tin in the environment? By how many 
orders of magnitude can the concentration of uranium in groundwater vary? The answers to 
these and many other questions can be found within these pages! 

In addition to the libraries of our fellow scientists, we hope that this book will find a place 
on the shelf, or preferably in the hands, of legislators in environmental protection or man
agement around the world. We believe that they, perhaps more than anyone else, need a 
book like this one to keep in touch with real data and hard facts about the environment. 

We hope all readers will find this work useful. However, we cannot accept responsibility 
for any consequences resulting from the use of information in this book. 
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