Primary productivity dynamics in the northeastern Bay of Bengal
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Introduction

Primary productivity (PP) dynamics in the past is not well studied in the northeastern
Indian Ocean i.e. the Bay of Bengal (BoB) and the Andaman Sea (ADS), compared to the
northwestern Indian Ocean i.e. the Arabian Sea (AS). The surface seawater of these two
parts are both under the influence of the Indian Monsoon, but differences in local
hydrologocal and ecological settings can be observerd (Fig. 1). At present, the BoB and the
ADS are characterized by relatively low annual sea surface salinity (SSS) and low annual PP
compared to AS becuase of much higher freshwater input. Here, we present a paleo-PP
records over the last 26 kyr, from the northeastern BoB and study the mechanism driving
these PP variations.
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Fig. 1

MODIS chlorophyll-a and PP calculated using the VGPM model (http://science.oregonstate.edu/ocean.productivity)
NCEP-DOE Reanalysis 2 (http://esrl.noaa.bov/psd/data/grided/data.ncep.reanalysis2.html)
CPC Merged Analysis of Precipitation (http://esrl.noaa.bov/psd/data/grided/data.ncep.camp.html)
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Results
TraCE-21 outputs
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Results

PP responses to hydrological changes during the deglaciation
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Conclusions

1.

2.
3.

PP record in the NE-BoB shows no general increasing in the LGM compared to the late Holocene, but PP shows
oscillations with some peaks.
After the LGM, PP in the NE-BoB is controlled by salinity stratification related to monsoon precipitation.

Millennial-scale variations during the deglaciation are forced by the changes of AMOC strength.

References

PWONR

12.
13.
14.
15.

Molfino, B. and Mclintyre, A., 1990a. Precessional forcing of nutricline dynamics in the Equatorial Atlantic, Science, 249, 766—769.

Molfino, B. and Mcintyre, A., 1990b. Nutricline variation in the Equatorial Atlantic coincident with the Younger Dryas, Paleoceanography, 5, 997-1008.

Beaufort, L. et al., 1997. Insolation cycles as a major control of Equatorial Indian Ocean primary production, Science, 278, 1451-1454,

Hernandez-Almeida, I. et al., 2019. Quantitative reconstruction of primary productivity in low latitudes during the last glacial maximum and the mid-to-late Holocene from a global
Florisphaera profunda calibration dataset, Quaternary Science Reviews, 205, 166—-181.

He, F, 2008. Simulating transient climate evolution of the last deglaciation with CCSM3, PhD. dissertation, University of Wisconsin-Madison.

Liu, Z. et al., 2009. Transient Simulation of Last Deglaciaiton with a new mechanism for Bglling-Allerad Warming, Science, 325, 310-314.

Dufresne, J.-L. et al., 2013. Foujols, M.-A., Denvil, S., et al: Climate change projections us- ing the IPSL-CM5 Earth System Model: from CMIP3 to CMIP5, Climate Dynamics, 40, 2123-2165.
Kageyama, M. et al., 2013. Climatic impacts of fresh water hosing under Last Glacial Maximum conditions: a multi-model study, Climate of the Past, 9, 935-953.

McManus, J. F. et al., 2004. Collapse and rapid resumption of Atlantic meridional circulation linked to deglacial climate changes, Nature, 834—-837.

. Dutt, S. et al., 2015. Abrupt changes in Indian summer monsoon strength during 33,800 to 5500 years B.P., Geophysical Research Letters, 42, 5526-5532.
. Contreras-Rosales, J. et al., 2014. Evolution of the Indian Summer Monsoon and terrestrial vegetation in the Bay of Bengal region during the past 18 ka, Quaternary Science Reviews, 102,

133-148.

Marzin, C. et al., 2013. Glacial fluctuations of the Indian monsoon and their relationship with North Atlantic climate: new data and modeling experiments, Climate of the Past. 9, 2135-2151.
Ivanochko, T. S. et al., 2005. Variations in tropical convection as an amplifier of global climate change at the millennial scale, Earth and Planetary Science Letters, 235, 302-314.

Rashid, H. et al., 2007. A ~25ka Indian Ocean monsoon variability record from the Andaman Sea, Quaternary Science Reviews, 26, 2586—2597.

Gebregiorgis, D. et al., 2016. South Asian summer monsoon variability during the last ~54 kyrs inferred from surface salinity and river runoff proxies, Quaternary Science Reviews, 138, 6-15.



Thank you!



