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Content

The Indian summer monsoon (ISM) is a critical component of the overarching Asian monsoon system, which
dominates seasonal rainfall patterns over the region. The underlying mechanisms controlling monsoon
variability include internal forcings (e.g., ice volume, ocean circulation) and external forcings (e.g., solar
insolation), operating over a range of time scales from tectonic to decadal. While there is now considerable
data from regions dominated by the SE Asian monsoon, there remains a significant data gap for the regions
affected by the Indian monsoon, particularly prior to the late Pleistocene. Many unknowns remain regarding
the response of ISM to past changes in global climate, such as during the intensification of Northern
Hemisphere glaciation in the late Pliocene (~2.5-3.5 Ma). Key questions centre on the role of external vs.
internal forcing at controlling both long-term and orbital-scale monsoon variability, and whether wind and
rainfall responses were coupled during these transitions.

Here, we present a high resolution (~4 kyr), benthic oxygen isotope age model spanning from ~2.4 to 4.0 Ma
for IODP Site U1448 in the Andaman Sea. This record allows us to interrogate (X-ray fluorescence) bulk
elemental data from the same core to reconstruct past ISM behaviour across this enigmatic interval. Trends
in elemental ratios representing terrestrial runoff and marine productivity (linked to ISM strength) show both
long-term evolution in response to changing boundary conditions, and the influence of orbital forcing.
Additionally, high resolution benthic carbon isotope data allows us to track changes in both water mass and
marine productivity associated with orbital-scale variability in this region. Comparison of this data with
comparable data from IODP Site U1445 in the NW Bay of Bengal allow us to examine spatial and temporal
trends in ISM strength during the Pliocene, and identify changing loci of dominant precipitation across this
region with time.
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