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Cycling of Bioactive Trace Metals in the Bay of Bengal

Weisend, R.E. (FSU, Biological Sciences), Morton, P.L. (NHMFL, Geochemistry) and Landing, W.M. (FSU, EOAS)


Introduction – Marine biology, trace metals, and the Bay of Bengal
	The productivity and community composition of marine phytoplankton depend heavily on the availability of trace metal nutrients like Fe, Mn, and Cd. In the Bay of Bengal, low dissolved oxygen concentrations below 200 m affect the export out of the biologically active photic zone as well as the supply of trace metals. The goal of this project is to explore the interactive effects of biological demand and low dissolved oxygen concentrations on particulate trace metal (pTM) concentration and composition.

Experimental – Digestion and analysis of marine particles
	All sample processing and analysis were conducted using the NHMFL Geochemistry clean room facilities and plasma instrumentation. Previously collected samples from the northern Indian Ocean (85-95oE, 0-20oN) were digested using a mixture of HNO3, HCl, HF, and H2O2 in a microwave accelerated digestion system (CEM MARS 5 Xpress). Digestion residues were redissolved into 2% HNO3 and analyzed for major and trace element concentrations on the ELEMENT 2 HR-ICP-MS (external standard calibration).

Results and Discussion
	Particulate P (Fig. 1) concentrations were consistently high within the upper 100 m of the Bay of Bengal, indicating high biological activity throughout the Bay of Bengal. Of all the bioactive trace metals, only pCd showed high surface concentrations, but the distribution of pCd only moderately mirrored that of pP. The most important bioactive trace metal is Fe, whose particulate concentrations were lowest in the upper 100 m, and the highest concentrations near the northern shelf at depths greater than 200 m. In fact, pFe and pAl were highly correlated (r2=0.9590; n=216), demonstrating that Fe is supplied to the Bay of Bengal through lateral transport of resuspended sediments and/or riverine inputs. Low dissolved oxygen concentrations have the greatest effect on pMn distributions, as pMn concentrations are greatest within the vertical dissolved oxygen gradient near the coast, but decrease elsewhere due to the absence of oxygen needed to form particulate Mn-oxides.

Conclusions
	Biological productivity has the greatest effect on pCd distributions, but the distributions of other bioactive trace metals like Fe and Mn are dominated by external inputs or redox cycling, respectively. 
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