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Preface 

Knowledge is not to be sought Jor the pleasures oJ the mind, or 
Jor contention, or Jor superiority to others, or Jor profit, or Jame, 
or power, or any oJ these inJerior things, but Jor the benefit and 
use oJ life. 

-Sir Francis Bacon 

Based on citations in the literature, it is evident the first edition, entitled 
Trace Elements in the Terrestrial Environment (1986), met its primary ob
jective, which was to provide students and professionals with a comprehen
sive book in many important aspects of trace elements in the environment. 
Indeed the extent of its use has exceeded my expectations. As a result of its 
usefulness and encouragement by colleagues in the field, I was compelled to 
write this edition following a similar format, but including new chapters on 
biogeochemistry, bioavailability, environmental pollution and regulation, 
ecological and human health effects, and risk and risk management and 
expanding the coverage to include freshwater systems and groundwater 
where appropriate. In addition to plants, which was the main biota of 
emphasis in the earlier edition, fish and wildlife and invertebrates (both 
terrestrial and aquatic) are discussed as necessary. The ecological and 
human health effects of major environmental contaminants, such as As, Cd, 
Cr, Pb, and Hg are also highlighted, along with relevant information on 
potential risks to the ecology and human health. 

As in the first edition, the chapters are organized by element, which are 
grouped into "the big five" environmental metals, the essential elements 
(e.g. the traditional plant micronutrients, Zn, Cu, Mn, Mo, and Band now 
Ni, and Se, which is essential in animal and human nutrition), and other 
trace elements. It was challenging to find a solution to the daunting task of 
discussing emerging paradigms on bioavailability and how bioavailability 
can be inftuenced by the source term, chemical speciation, and the "driving" 
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Vlll Preface 

factors (i.e., pH, CEC, redox potential, and so on) that in turn can influence 
risk. Most challenging, however, were the areas of freshwater systems, with 
their attendant fishery and wild li fe as weil as human health effects of metals. 

While the earlier edition was sparked by my mentors, especially Professor 
AI Page (University of California, Riverside, CA), but also Professor Parker 
Pratt (University of California, Riverside) and Dr. Larry Murphy (Kansas 
State University, Manhattan, KS), this edition is the result of encourage
ment by younger colleagues, foremost Professor Dr. Walter Wenzel (Uni
versität für Bodenkultur, Vienna, Austria), Professor Dr. Jaco Vangronsveld 
(Limburgs Universitair Centrum, Diepenbeek, Belgium), and Dr. Ravi 
Naidu (CSIRO, Adelaide, Australia). 

I trust that this book will enhance our understanding of the diverse roles, 
beneficial or detrimental, of trace metals in our society and environment. 

Domy C. Adriano 
Athens, Georgia 

Aiken, South Carolina 
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