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Abstract

Primary productivity is mostly limited by the unavailability of reactive nitro-
gen in the sunlit surface layer of tropical oceans. The supply of such new nitrogen
to the surface ocean is through upwelling, Ny fixation by diazotrophs, riverine flux
and atmospheric deposition. The relative and absolute importance of these pro-
cesses in the Indian Ocean is studied here.

N, fixation is estimated directly for the first time using the N, tracer technique
in the Arabian Sea during the spring inter-monsoon 2009. Estimates are double
the values reported earlier and can account for a substantial fraction of the nitro-
gen gained by the Arabian Sea. Carbon uptake rates are also estimated using the
13C tracer technique. Further, contribution of atmospheric deposition and river-
ine fluxes to new productivity in the two biogeochemically different basins of the
northern Indian Ocean, the Arabian Sea and the Bay of Bengal, is presented. A
upper bound of the contribution of atmospheric deposition to new productivity in
the northern Indian Ocean is ~2.5%. On an average 1.73 Tg N y~! is deposited
into the northern Indian Ocean through dry and wet depostion of aerosols. On
the other hand, most of the dissolved inorganic nitrogen (~81% in the case of the
Arabian Sea and 96% in the case of the Bay of Bengal) through riverine flux is
not transported to the ocean and is consumed on the course of the rivers or in the

I and

estuaries. Coastal Bay of Bengal and Arabian Sea receive ~0.38 Tg N y~
~0.06 Tg N y~1, respectively, through rivers. A large variation in the contribution
of DIN through river fluxes to new productivity is found in both these basins.
Our estimate of nitrogen fluxes through N, fixation, aerosols and rivers is a step
towards significantly reducing the uncertainty in the global nitrogen budget.

Application of stable isotopes is extended further by simulating nitrogen loss pro-
cess in the Arabian Sea. An equation describing isotopic fractionation in open
systems, wherefrom material is not only removed with isotopic fractionation, but
fresh material of a different isotopic composition is added from an external source,

is derived. This model is further applied to understand other oceanographic pro-

cesses as well. With the help of a new data set, spatiotemporal variation in the
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oxygen isotopic composition and salinity (§'80-S) relation of the northern Indian
Ocean is studied. While the results are consistent with positive P-E (excess of
precipitation over evaporation) over the Bay of Bengal and negative P-E over the
eastern Arabian Sea, a significant spatiotemporal variability in the slope (also in-
tercept) of the relation is observed in the Bay; the temporal variability is difficult
to discern in the Arabian Sea. Both the slope and intercept appear to be sensitive
to rainfall; the slope (intercept) is higher (lower) during years of stronger monsoon.
The observed variability in the §'80-S relation implies that caution needs to be
exercised in paleosalinity estimations, especially from the Bay of Bengal, based on

5180 of marine organisms.

Key words: Marine Carbon Cycle, Marine Nitrogen Cycle, Nitrogen fixation, The

northern Indian Ocean, Rayleigh fractionation, Aerosol deposition, Riverine flux
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