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ABSTRACT 

This project was a modeling and synthesis effort that examined metal and metal-complexing 
ligand dynamics in a major US Naval harbor, the Elizabeth River (VA). It built on our past work 
(funded through the ONR Harbor Processes program) studying the biogeochemical cycling of 
Cu, Cd, Zn, and Mn in the water column and sediments of the Elizabeth River. 

INTRODUCTION 

For several years, we were funded through the ONR Harbor Processes program to study the 
biogeochemical cycling of Cu, Cd, Zn, and Mn in the water column and sediments of a major US 
Naval harbor, the Elizabeth River (VA). In particular, we examined: (1) trace metal 
concentrations, complexation and speciation (Donat); (2) in situ production of Cu complexing- 
ligands by natural microbial populations (Gordon and Donat); (3) phytoplankton metal uptake 
(Donat, in collaboration with W. Sunda/S. Huntsman [NOAA]); (4) fluxes of metals and metal- 
complexing ligands from sediments (Donat and Burdige). This work built on past ONR-funded 
work by Donat and Burdige, who examined the role of sediments as sources of copper- 
complexing ligands to coastal waters, and studied the biogeochemical fate of these ligands in 
coastal waters (e.g., photochemical oxidation).   In the last year of our Elizabeth River studies we 
were also joined by researchers from Ken Buesseler's lab (WHOI) who were studying 
groundwater inputs to the Elizabeth River, and from Beth Ahner's group (Cornell), who were 
studying the distributions of phytochelatins (algal-produced metal complexing ligands). 

The individual pieces of this loose collaborative effort represented an unprecedented look at 
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metal and metal-complexing ligand dynamics in a coastal harbor. As a result of these efforts we 
were in the unique position to develop a more holistic understanding of metal and metal-ligand 
dynamics in the Elizabeth River and also to further our understanding, in general, of copper 
toxicity and bioavailability in other river-estuarine systems. Consequently, this work represented 
a modeling and synthesis effort that began to address these goals. 

The first goal of this effort was to quantify the various metal and metal-ligand fluxes and 
transformations shown in the conceptual model in Fig. 1. Such an effort has never been 
undertaken in the Elizabeth River nor in any other estuarine system, and represented an 
important first step in the development of predictive biogeochemical models for such systems. 
This effort has also helped us more critically determine the gaps in our knowledge about metal 
and metal-ligand cycling in estuaries, for future field work and more detailed model 
development. At the same time, additional, more general, synthesis efforts were carried out here, 
again building on our past studies of copper toxicity and bioavailabilty in estuarine and harbor 
waters. 

RESULTS 

Rather than repeat here the results in our published papers and abstracts funded by this proposal, 
listed below are the citations to the publications, abstracts and presentations that addressed the 
goals of this project. Furthermore, this project provided support for one Ph.D. dissertation 
(Christina Dryden, 2004) and also provided support and research opportunities to several other 
M.S. and Ph.D. students. 
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