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Figure 1. oj micro-XRF tricolor maps showing the distribution of ln, Fe, and Cu in a remediated soil from Belgium. The numbers indi­
cate the spots where micro- extended x-ray absorption fine structure IEXAFSI spectra were collected to determine the direct speciation 
of ln in the soil. Red is indicative of the distribution of Fe, green of copper, and blue of In. bl micro-EXAFS spectra from selected spots 
on the thin sections of the remediated soil. The solid line indicates the raw chi data and the dotted line indicates the best lits obtained 
with a linear fiNing approach. Percentages of the various Zn species at each spot were determined through principal component (PCA) 
and linear combination fitting ILCF) analyses. From Nachtegaal et of. (2004). 

3. Summay and Conclusions 
To successfully address and fund the major research needs that have been alluded to, and oth­

ers that were not mentioned, multidisciplinary and interdisciplinary and multifaceted approaches 

must be carried out. Geochemists, soil scientists, chemists, physicists, biologists, and engineers must 

and will increasingly collaborate. I predict that one of the major leitmotifs in the geosciences in the 

21st century will be the study of biological effects on geochemical reactions and processes. This pro­

vides geoscientists with a unique opportunity to combine their expertise with that of molecular biol­

ogists. We must also employ an array of multiple, molecular scale techniques over a range of tem­

poral scales in combination with macroscopic approaches and computational modeling to solve com­

plex questions concerning biogeochemical properties and processes. 
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