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ABSTRACT

The prime focus of this thesis is application of spatio-temporal distributions and
associated variations in the concentration and isotopic composition of selected
trace elements to understand contemporary and paleo processes operating in the
Arabian Sea and on the nearby continents. The study encompasses the ocean
circulation, aeolian dust deposition, role of denitrification on distribution of redox
sensitive elements, seawater **’0s/**®0s evolution, erosion-climate coupling and
pattern of dispersal of sediments in the Arabian Sea. The study of Nd
concentration and eng Of waters of the Arabian Sea along with inverse model
calculations suggest return of deeper water masses towards south in the eastern
Arabian Sea along the western flange of Chagos-Laccadive ridge. Nd content in
surface waters of the Arabian Sea show an enrichment due to aeolian dust flux,
estimated to be 8 + 2 g m? y. Further, the distributions of dissolved redox
sensitive elements Re, U and Mo display conservative nature with no influence of
suboxic/denitrifying layers of the Arabian Sea. Salinity seems to control their
distribution in the Arabian Sea. The salinity-concentration link further supports
that the distribution of these elements is governed by physical processes such as
advection, mixing and evaporation. The temporal evolution of **’0s/**Os in the
Arabian seawater show significant variation on glacial-interglacial timescale. The
870s/"%0s record of Arabian seawater shows deviation from the global ocean
trend during the Last Glacial Maxima (LGM). This was due to anoxic/suboxic
conditions deeper waters of the Arabian Sea because of reduced transport of North
Atlantic Deep Water (NADW) into the Arabian Sea, resulting in its partial
isolation from rest of the oceans during LGM. Results on Sr and Nd isotopic
composition of sediments from north-eastern Arabian sea suggest the stablility in
provenances of the sediments since last 40 ka whereas sediments from the south-
eastern Arabian Sea exhibit two major variation in proportions of sediment
sources coinciding with two major climate change events; the LGM and the
Holocene Intensified Monsoon Phase (IMP) resulting from the transport of
sediments of the Bay of Bengal to the Arabian Sea during LGM and vice versa
during IMP suggesting significant role of climate and ocean currents in erosion,

dispersal and deposition of sediments in the Arabian Sea.
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