Atlantic Meridional Overturning Circulation (AMOC) step-wise inception during the present interglacial
recorded by Neodymium isotopes (eNd).
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* One key uncertainty in climate projections is the response of the AMOC and deep-ocean convection processes in the
Labrador Sea to high latitude warming and ice-sheet melting 12, Post-glacial times are characterized by such large
changes and receive much attention to decipher parameters governing AMOC changes.

* In this respect, water-mass eNd in the open ocean revealed a sensitive tracer of water-mass mixing and trajectories Bl

Distinct eNd are ultimately derived from the continents and delivered to the ocean through weathering and particle—
seawater interactions.

eNd = [(**Nd/"**Nd)sampie/( *Nd/**Nd) crur-11x10"

* Post-glacial changes of the AMOC documented by eNd records 41
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Locations of studied sites (green dots). Main circulating water
masses are reported with their dissolved eNd signature 3
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Early Holocene: influence of terrigeneous inputs

Deglacial fluxes enhanced unradiogenic Nd contributions into the
Labrador Sea and that are predominant in intermediate to deep
waters (eNd ~ -18 at about 8 ka BP)

What are the drivers of the mid-Holocene eNd shift?

* Lags the latest significant meltwater supplies from Laurentide
Ice-Sheet (LIS) at ~ 7ka BP (13!

* Likely relates to increased radiogenic supplies from the
southern Irminger basin area, following the inception of a strong
post-glacial Irminger Current between ~ 7 and ~ 5 ka BP (16l in
connection with Sub-polar Gyre dynamics

* Coincides with a maximum influence of tropical warm/saline

water masses from near surface to the sub-thermocline, and
routing to the Irminger Basin South of Iceland [°]
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Step-wise inception of the AMOC: Late Holocene modern-like LSW production

* Early Holocene: decoupling of Labrador Sea vs. mature NADW
* After 4 ka BP: « full » LSW contribution to NADW i.e. modern-like AMOC conditions
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— A critical factor for modern-like LSW = salt addition from open North Atlantic via Irminger-type current.
+ Possible effect of Neoglacial ?

Pattern of a progressive westward shift in the assemblage of a modern-like NADW: combined effect of the sequential
late-glacial reduction in meltwater supplies from east to west (i.e., from Fennoscandian to Inuitian/Laurentide ice-
sheets) with a concomitant partial westward deflexion of North Atlantic waters driving salty waters towards the Labrador
Sea
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Related Article: Ménabréaz L., Hillaire-Marcel C., Maccali J., Poirier A., Ghaleb B. & Edinger E. In revision. Impact of fresh- vs.
Salt-water fluxes in the Labrador Sea on the full inception of the modern AMOC from deep-sea coral Nd-record.
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