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Abstract:

We are developing methodologies for identification and analysis of natural waters based on multidimensional fluorescence spectroscopy and chemometric data reduction.  We have recently applied these techniques to the problems of identifying port of origin of ships' ballast water, understanding seasonal trends in fluorescence signatures of different parts of the Mystic Watershed, and pH analysis of humic materials, which are the remains of decaying plant and animal material, ubiquitous in soils and natural waters.

As part of a strategy for preventing the introduction of aquatic nuisance species (ANS) to US estuaries, ballast water exchange (BWE) regulations have been imposed.  Enforcing these regulations requires a reliable method for determining the port of origin of water in the ballast tanks of ships entering US waters.  Our work in the Mystic River Watershed shows that Excitation Emission Matrices (EEM), analyzed by multivariate calibration and deconvolution techniques, hold great promise as a ballast water analysis tool.  Discriminating among four US ports separated by hundreds of miles was even more successful.

Excitation-emission matrices (EEMs) of several humic substances have been collected over a broad range of pH.  A chemometrics approach using PARAFAC has been applied to analyze the multi-way data set.  Up to three fluorescent components are found in most of the humic substances studied.  There is an apparent increase in the fluorescence contributions of the two humic-like fluorescent components with increase of pH, while the protein-like component appears to be pH-independent, indicating a tryptophan residue in an intra- or intermolecular complex which effectively shields it from the aqueous environment.

PAGE  
11

