
Open Research Online
The Open University’s repository of research publications
and other research outputs

Plio-Pleistocene productivity reconstructions in the
Indian Monsoon region
Conference or Workshop Item
How to cite:

Gray, Emmeline; Anand, Pallavi; Badger, Marcus; Bolton, Clara; Leng, M. J. and Murayama, Masafumi (2022).
Plio-Pleistocene productivity reconstructions in the Indian Monsoon region. In: GC10-Pliocene-44: The Warm
Pliocene: Bridging the geological data and modelling communities, 23-26 Aug 2022, Leeds, UK.

For guidance on citations see FAQs.

c© Author(s) 2022.

https://creativecommons.org/licenses/by/4.0/

Version: Version of Record

Link(s) to article on publisher’s website:
http://dx.doi.org/doi:10.5194/egusphere-gc10-pliocene-44, 2022
https://meetingorganizer.copernicus.org/GC10-Pliocene/GC10-Pliocene-44.html

Copyright and Moral Rights for the articles on this site are retained by the individual authors and/or other copyright
owners. For more information on Open Research Online’s data policy on reuse of materials please consult the policies
page.

oro.open.ac.uk

http://oro.open.ac.uk/help/helpfaq.html
https://creativecommons.org/licenses/by/4.0/
http://dx.doi.org/doi:10.5194/egusphere-gc10-pliocene-44, 2022
https://meetingorganizer.copernicus.org/GC10-Pliocene/GC10-Pliocene-44.html
http://oro.open.ac.uk/policies.html


GC10-Pliocene-44

https://doi.org/10.5194/egusphere-gc10-pliocene-44

The warm Pliocene: Bridging the geological data and modelling communities

© Author(s) 2022. This work is distributed under

the Creative Commons Attribution 4.0 License.

Plio-Pleistocene productivity reconstructions in the Indian Monsoon
region

Emmeline Gray1

, Pallavi Anand

1

, Marcus Badger

1

, Clara Bolton

2

, Melanie Leng

3

, and Masafumi

Murayama

4

1

School of Environment, Earth and Ecosystem Sciences, The Open University, Walton Hall, Milton Keynes, MK7 6AA, UK

2

Aix Marseille University, CNRS, IRD, INRA, Coll France, CEREGE, Aix-en-Provence, France

3

British Geological Survey, Keyworth, Nottingham, NG12 5GG, UK

4

Kochi University, Kochi, Japan

The Indian Summer Monsoon (ISM) brings seasonal winds and rains to the Indian subcontinent.

The winds cause surface ocean mixing in the southern Bay of Bengal (BoB), bringing nutrients to

the surface that fuel ocean productivity and export of carbon to the sea floor. To improve the

understanding of the role of monsoon winds in low-latitude surface ocean productivity and carbon

export, the Plio-Pleistocene interval is ideal because boundary conditions were evolving. We aim

to reconstruct variability in surface ocean and export productivity across the late-Pliocene and

early-Pleistocene in response to ISM wind-driven mixing in the southern BoB.

Here we analyse sediments from IODP Site U1443 (Exp. 353) from ~1.9-2.8 million years ago. A

new benthic oxygen isotope (δ

18

O) stratigraphy (at ~3-thousand-year resolution) and age model

tied to the global benthic δ

18

O stack are presented. We utilise these sediments to obtain bulk

sediment X-ray fluorescence (XRF) core scanning elemental data and coccolithophore assemblages

to infer changes in summer monsoon runoff and surface ocean productivity influenced by

monsoon wind strength. We use % Florisphaera profunda (coccolithophore assemblage) along

with bulk sediment XRF Br as productivity indicators and a “terrigenous” bulk sediment XRF

elemental composition stack as a wind strength and runoff indicator. We observe increased

productivity during glacials (MIS 96, 98, 100), coinciding with increased terrigenous input. This

observation is coherent with previous low-latitude productivity records from the equatorial Pacific.

However, in contrast to equatorial Pacific productivity records, influenced by obliquity, our

southern BoB records show robust surface productivity (% F. profunda) and summer monsoon

runoff (terrigenous stack) peaks in both the obliquity and precession bands. We will discuss

linkages between monsoon wind and runoff across the Plio-Pleistocene in context with other

monsoon records.
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