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Exceptional Industrial-era penetration of subtropical water into the
Northeast Atlantic linked to AMOC Weakening
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Several recent studies have uncovered exceptional recent changes in North Atlantic temperature structure and deep
western boundary current flow speed, pointing to an ongoing decline in the Atlantic Meridional Overturning Cir-
culation (AMOC) since around 1850 CE. The North Atlantic Current (NAC) is a major AMOC pathway via which
upper-ocean waters are transported northwards. In recent decades, there has been pronounced variability in the
properties of the NAC and subpolar gyre (SPG), with warm and salty conditions and declining nutrient concen-
trations observed during 1997-2010 CE. The causes of these changes may include AMOC variability but remain
disputed. Here, we present foraminiferal abundance and nitrogen isotope ratios in exceptionally resolved marine
sediment cores from the northern Iceland Basin, a region highly sensitive to changes in the NAC and the subpo-
lar gyre and important in the NAC throughflow to the major deep-water formation regions. Our high-resolution
records reveal that the recent increase in the occurrence of warm oligotrophic conditions was unprecedented for
the past 10,000 years and was part of a much longer-term reorganisation of the surface circulation of this region,
beginning around 1750 CE and continuing throughout the 20th century. The timing and exceptional nature of this
event have strong similarities with records of AMOC strength, and we suggest how these can be mechanistically
linked via the gyre circulation. The changes in surface circulation likely had, and may continue to have, a strong
bottom-up control on regional marine ecosystems and the properties of the Atlantic water entering the Nordic seas.



