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Abstract

This thesis addresses two primary objectives, to determine (i) paleo-erosion
distribution over the Himalaya during the past ~100 ka and its relation to climate
change and (ii) the factors regulating the abundance and distribution of redox
sensitive elements U, Mo and Re and alkaline earth metals Ba, Sr and ¥’Sr/*Sr in
selected Indian estuaries and their impact on the oceanic budgets of these
elements and isotopes.

Sr-Nd isotopes and major element compositions of a ~50 m long sediment
core from the Ganga plain show reduced erosion over the Higher Himalaya and
lower intensity of chemical weathering during ~90, ~70, ~40 and ~20 ka
coinciding with periods of precipitation minima and glacial maxima. This study
underscores the strong coupling between climate and erosion. The *’St/*°Sr of
calcretes of various ages from the Ganga plain shows recent abrupt increase in
riverine *’Sr/%Sr of the Ganga attributed to enhanced weathering in the Lesser
Himalaya due to variability of monsoon and/or enhanced agricultural activities
and deforestation.

Re is conservative in all the estuaries studied whereas Mo and U behave
inconsistently; with significant removal in the Hooghly and the Mandovi estuaries
most likely due to their uptake in mangrove swamps. Extrapolation of these
results on a global scale indicates that mangrove swamps can act as an important
sink of oceanic Mo. This study highlights the significance of anthropogenic Re
and Mo supply to oceans; the Re flux from this source seems far in excess of its
natural input in some of estuarine/coastal regions. Ba is non-conservative with
additional inputs at low to mid-salinites in estuaries; elemental Sr is conservative,
however, the distributions of *Sr/**Sr in the estuaries seem to be impacted by
supply from additional sources. If Submarine Ground Water Discharge (SGD) is
the source of ¥’Sr/*%Sr, it offers a good tool to estimate SGD supply to estuaries.

Thus this study have brought out the coupling between erosion and climate
in the Himalaya and the role of solute-particle interaction, SGD and uptake in
mangroves in regulating the distribution and budget of suit of redox sensitive
elements and alkaline earth in estuaries.

Key-words: Ganga, Himalaya, paleo-erosion, isotope, trace elements, estuary
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