Abstract

Fluorescent Dissolved Organic Matter (FDOM) studies in the western Bay of Bengal.
After the International Indian Ocean Expedition (IIOE) during 1959-1965, many studies have been done on the physical and biochemical aspects of the Bay of Bengal. There, however, exists a gap in the study of the optical properties.  The Bay of Bengal, the largest Bay of the world, is a tropical semi enclosed basin to the north-east of the Indian Ocean and receives a large freshwater influx ca.1,600 km3 yr-1, i.e., ~50,000 m3sec-1 from the rivers draining India, Bangladesh, Nepal and Myanmar.  For an oceanic surface area of only 1.13%, this influx constitutes 6.6% of the global river flux.  The Bay of Bengal experiences seasonally reversing monsoon winds, the south-westerly wind during summer monsoon (June to September) and north easterly wind during winter monsoon (November to February). Rivers bring together with fresh water, large amounts of organic matter in dissolved as well as particulate form into the coastal waters primarily during the monsoon season. 

The dissolved organic matter (DOM) of natural waters comprises carbohydrates, amino acids, hydrocarbons, phenolic acids, and other identified molecules, adding up only to <7% of the total DOM.  About 15-20% of DOM is made of oligomers and polymers dominated by carbohydrate, aminoacid and lipid structural moieties.  A majority ca 70% of DOM is chemically unclassified and called variously as humic substances, gelbstoff, fulvic acids, gilvin etc.  Colored dissolved organic matter (CDOM) is a variable fraction of DOM.   The definition and quantification of CDOM is in terms of optical absorption.  The absorption of CDOM increases exponentially from the visible (700 nm) to the UV region (200 nm). A sub-fraction of CDOM say ~5% is fluorescent and emits blue radiation when excited with UV-light.  

In this Thesis, measurements of fluorescent dissolved organic matter (FDOM), to my knowledge, for the first time for the Bay of Bengal are reported.  Fluorescence method is a relatively recent technique for the characterization of DOM.  The technique received two breakthroughs, the first one when the Excitation Emission Matrix (EEM) Spectra were introduced by Coble and her co-workers for a simultaneous characterization of various fluorophoric components of DOM.  The second breakthrough was the introduction of parallel factor (PARAFAC) analysis of the EEM spectra, a statistical method of data reduction by Stedmon and his co-workers by which the overlapping fluorophores are resolved and precisely quantified.  These methods were adopted in my Study of marine samples collected for over 2 years from the mid-western Bay of Bengal.   

The objectives of the Thesis were:

· To examine the utility of fluorescence (and absorbance) as a tool for identifying different water types (regions) along a major part of the east Indian coast, 

· To identify and quantify different fluorophores in a smaller continental shelf area of the western Bay Bengal with data collected at higher resolutions of time and space, and to examine their utility as descriptors of season / region,

· To examine the ability of phytoplankton as source of different fluorescent compounds during its life cycle, in culture, so that this result can be useful in distinguishing internal inputs (primary production) to fluorescence from external inputs (discharges).

