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ABSTRACT

Distribution of trace elements in the ocean regulates productivity, ecosystem
dynamics, carbon cycle and hence the global change. This thesis work attempts to
identify and quantify the sources and sinks of selected trace elements by studying
them in riverine—estuarine system, in the shelf region and in the open Indian
Ocean. Erosion and weathering in the Peninsular Indian Rivers, the Godavari, the
Mahanadi and the Brahmani basins seems to be controlled dominantly by
lithology and runoff. Annually, they supply 25 MT of total dissolved solids, 150
Mmol of Sr and 12 thousands moles of Nd to their respective estuaries and
sequester ~1% of atmospheric CO, through silicate weathering, similar to their
drainage area proportion. Riverine fluxes get modified significantly in the
estuaries before reaching to the open ocean. Release/desorption from the Fe-Mn
oxy-hydroxide coating of the continental sediments found to be the potential
source of dissolved rare earth elements (REE) and Mn in the East Indian estuaries
and supply ~260 Mg of dissolved Nd annually to the Bay of Bengal, quite
significant to the missing Nd in its global budget. This study identified submarine
groundwater discharge (SGD) as an important source of dissolved Sr to East
Indian estuaries. The annual Sr flux through the SGD from East Indian estuaries is
780 Mmol ~3-11% of the global SGD Sr flux and could be very important for the
global Sr budget. This study, for the first time, recognized the higher erosion on
the western slopes of the granitic ranges of the Southern Myanmar, supplying a
significant amount of sediment to the Eastern Andaman Shelf in addition to the
Indo-Burman Ranges. Runoff and relief control erosion and weathering in the
hinterland of the Irrawaddy, Salween and western Myanmar basins. Further, this
study quantified the different water masses present in the Arabian Sea using
dissolved eng and enr. Bottom and deep waters of the Arabian Sea are dominated
by the Antarctic Bottom Waters (50-85%) and the North Atlantic Deep Waters
(25-60%). The Red Sea Waters (25-80%) and the Persian Gulf Waters (5-17%)
occupy the intermediate depth. Surface waters of the Arabian Sea are composed of
the Arabian Sea High Salinity Waters (40-85%) and the Bay of Bengal (20-50%).
Atmospheric dust is found to be an important source of dissolved Nd to the
surface waters of the Central Arabian Sea whereas sediments from the Indus

Rivers deliver less radiogenic Nd to the Northern Arabian Sea waters.
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