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Context: The Last Interglacial (LIG, 129-116 ka) is an excellent case study of the deep North Atlantic circulation during 

warm climates, similar to the ones possibly reached in the next decades. But the mechanisms controlling this circulation 

remain unknown, partly because of the lack of quantitative information on the speed of deep currents. 

Objective: This project aims to reconstruct the intensity and variability of North Atlantic bottom currents during the warm 

Marine Isotope Stage 5 (MIS 5, 130-60 ka) encompassing the LIG, using a multi-tracer approach (environmental 

magnetism, inorganic geochemistry, grain size analysis) applied on six North Atlantic sediment cores. 

Main results: 

- Robustness of the methodology applied (robust chronologies, multiple robust tracers of bottom-current intensity); 

- Evidence for millennial-scale MIS 5 reductions of ISOW intensity, linked to high-latitude events of meltwater input; 

- Opposite intensity evolutions of the intermediate (ISOW) and deep (DSOW) branches of the North Atlantic circulation 

across the LIG (progressive ISOW intensification vs. quite early DSOW optimum), possibly due to localized Greenland 

meltwater input (due to the high boreal summer insolation) affecting differently the ISOW and DSOW formation zones. 

 
Fig. 1: Subpolar North Atlantic study sites (cores 1-6). (a) Schematic pathways of bottom currents ISOW and DSOW forming NADW. (b) 

Depth transect across the green area (a): ISOW (cores 1-5) and DSOW (core 6) are distinguished by their annual salinity. Cores 1, 2 & 

4 are new sites, cores 3 & 5 are published sites, core 6 displays partly published and partly new records. 

(1) Core sites are located along the pathway (Fig. 1a) and within the flow core (Fig. 1b) of the two branches of the North 

Atlantic deep circulation – the Iceland Scotland Overflow Water (ISOW) and Denmark Strait Overflow Water (DSOW) – 

downstream the Icelandic basaltic province. When flowing over the Icelandic sills, ISOW and DSOW erode and further 

transport volcanic particles, rich in magnetite, enriched in iron and titanium. Thus, the past intensity of ISOW and DSOW 

can be reconstructed from multiple detrital tracers (Fig. 2) that document the concentration and size of magnetic grains, 

the size of detrital grains, and the relative proportion of volcanic (vs. terrigenous) material transported to the core sites: 

the stronger the bottom current, the more volcanic and coarser grains transported to the core sites. 

(2) Elemental and magnetic tracers exhibit highly consistent variations over MIS 5, providing a robust signal of changes in 

ISOW intensity (Fig. 2, left). We note systematically lower values in the southern site (core 4) than in northern sites 

(cores 1-3), highlighting the transport by ISOW of finer and more diluted volcanic particles further away from the Iceland 

basaltic source (Fig. 1). For the first time, we document millennial-scale events of ISOW intensity reduction across MIS 

5-4, characterized by the deposition at core sites of less magnetic & volcanic material with finer grains (Fig. 2c-f). These 

events are related to meltwater input during millennial-scale cold North Atlantic events (Fig. 2a-b); the correspondence 

with events of decreased NADW ventilation is less obvious (Fig. 2g). Thus, to document bottom-current intensity 

changes, we developed a robust approach even sensitive to small-amplitude intensity variations of (as seen for MIS 5). 

(3) The deep (DSOW) and intermediate (ISOW) branches of the North Atlantic circulation are both weakened by persistent 

ice-sheet melting during the early LIG (Fig. 2, right). However, ISOW and DSOW then show opposite intensity evolutions 
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during the LIG. While ISOW progressively intensifies across the LIG (with the strongest ISOW seen during the late LIG, 

Fig. 2h-i), a strong DSOW flows during the LIG optimum before weakening during the late LIG (Fig. 2j-k). This novel result 

(not seen in typical NADW ventilation records, Fig. 2l) suggests that the two North Atlantic branches are not equally 

active through time. This may be due to localized meltwater input from the Greenland ice sheet (in response to the 

high boreal summer insolation), which affects differently the formation zones of ISOW and DSOW. 

Fig. 2: (a) Iceberg discharge and (b) sea surface temperature tracer of core 3 (Barker et al. 2015). Blue bars = North Atlantic cold 

events of meltwater input. (Left) Deep circulation between 116 and 60 ka. (c-f) Selected magnetic and elemental tracers of ISOW 

intensity (this study); (g) NADW ventilation tracer of core 5 (Hodell et al. 2010). (Right) Zoom on the LIG. Selected magnetic and 

elemental tracers of (h-i) ISOW and (j-k) DSOW intensities; (l) NADW ventilation tracer of core 6 (Galaasen et al. 2014). 

Future of the project: The success of the methodology used here led to two related projects. (1) A PhD thesis (N. 

Stevenard, 2020-2023) applies the same approach to reconstruct the intensity of North Atlantic deep currents and 

determine their controlling mechanisms during two older interglacials of the last 450 ka. (2) The DECORATING LEFE-

funded project (2021-2023) combines paleoclimate reconstructions and modelling to characterize the variability and 

mechanisms of deep currents from the North and South Atlantic over the four most recent interglacials. 

Publications: 1 in preparation, 1 to be written. 
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