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ABSTRACT 

The prime focus of the present study is to understand paleo processes operating 

near the equatorial Indian Ocean deciphered through the temporal distributions and 

associated variations of geochemical parameters. The study encompasses the 

mechanism responsible for variation in monsoon, productivity and behaviour of redox 

sensitive elements as a function of surface ocean processes for the late Quaternary 

period (~25000 to 2000 yr BP) on millennial timescale using multi-proxy approach on 

AMS radiocarbon dated sediment core. The study suggests high productivity prevailed 

at central equatorial Indian Ocean (off Sri Lanka) during LGM as deciphered from 

increased OC and CaCO3 but a simultaneous depleted 15N is attributed to incomplete 

utilisation of upwelled nutrients due to strengthened NE monsoonal winds triggered by 

southward migration of Intertropical Convergence Zone (ITCZ). Thus, the depleted 

15N values along with high OC signifies a link between enhanced productivity and 

partial nutrient utilization and ITCZ migration. On the basis of behaviour and 

distribution of redox sensitive elements, the study demonstrates prevalence of anoxic 

bottom water conditions during LGM. Where high OC, low C/N ratio and enriched 

13C suggests availability of more labile organic matter for decomposition under sulfate 

reducing bacteria that resulted in depleted 34S. Thus, the depleted 34S values along 

with high OC and redox sensitive elements signifies a link between enhanced 

productivity and better preservation under anoxic conditions. Early Holocene (11-8 ka 

BP) shows high OC with depleted 13C implying enhanced terrestrial supply as a result 

of intense monsoonal activity during this time coinciding with solar insolation 

maximum of the Northern Hemisphere. With the onset of Holocene (mid-late), increase 

in BSi, decrease in OC and CaCO3, low redox sensitive elements with enriched 15N 

and 34S suggests shift in productivity pattern with complete nutrient utilisation and 

oxic conditions at sediment water interface. The equatorial Indian Ocean witnessed 

productivity shifts (calcareous or siliceous) as function of nutrient utilisation 

modulated by micro-nutrient availability caused by monsoonal variations which in turn 

was closely linked with ITCZ.  
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