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Context

The upper branch of the AMOC (>1500 m) plays a key role in millennial climate variability (Illustration 1). Yet, few data
tracing its dynamics are present in the eastern part of the North Atlantic. Based on two sediment cores and a laboratory
experiment, STING provides new constraints on the dynamics of intermediate waters (~¥1000 m depth) and their
evolution from the end of the last glacial period until today in the Bay of Biscay (BoB).

Objectives / scientific questions

The main scientific questions addressed are: i) How did the benthic environments of the intermediate depths along the
BoB margin record the climatic variations of the last 36,000 years? ii) How has the European slope current evolved
during this period? And what was its role in these oscillations? iii) How can we improve the use of benthic foraminifera
as proxy carriers?

Main results

- The evolution of benthic foraminiferal assemblages indicates significant changes on the seafloor (hydrodynamics,
oxygenation) independently highlighted by sedimentary and geochemical proxies.

- A decrease in the abundance of high energy indicator species suggests a systematic slowing of the European slope
current, and by extension of the AMOC, during each Heinrich stadial (HS).

- The strength of the slope current (lllustration 1) decreases significantly during the Holocene and could result from the
decrease in insolation and the intensity of the subpolar gyre.

- Paleo-reconstitutions based on foraminifera can be influenced by the size fraction considered. We proposed a
standardized protocol for paleo-environmental studies with a separate analysis of the size fractions.

- Our culture laboratory experiment (decoupled carbonate chemistry) (lllustration 2) proved that incorporation of Sr in
deep-sea foraminifera is mainly controlled by DIC and/or [HCO37].

Hlustration 1 lllustration 2
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The slope paleocurrent data, derived from sedimentological and benthic foraminiferal data (GEBC, lllustration 1), covary
over time between the northern and southern BoB. As this current represents the upper branch of the most eastern
AMOC of the North Atlantic basin, we extended our understanding to the fluctuations of the AMOC, the millennial
climatic variations, and the dynamics of the European Ice Sheet. To trace the sources of the water masses transported
by this slope current, we performed controlled growth laboratory experiments (lllustration 2). We explored the use of
Sr/Ca of benthic foraminifera as a potential seawater C-system proxy with two deep-sea species (B. marginata and C.
laevigata) and one intertidal species (Ammonia T6). We decoupled carbonate chemistry, i.e., changing pH at constant
dissolved inorganic carbon (DIC) and changing DIC at constant pH.

Future of the project: STING opened the way to several questions that need to be addressed in future projects: i) Extend
the N-S transect to trace the dynamics of intermediate environments along the European margin; ii) Better document
Heinrich stadials older than HS3; iii) Explore the vertical fluctuation of intermediate water masses over time; iv) Better
document the Holocene variability and the arrival of the Mediterranean waters to the Bay of Biscay; v) Better
understand biomineralization processes of foraminifera since the calcification of deep-sea species showed a very high
sensitivity (dissolution) to low DICs. Some of these questions are explored already in current projects (e.g., CultForam2
for (v)). An ERC project focussing on the Holocene part (EXOTIC) will be resubmitted next year.
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