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During the Last Glacial Maximum (approximately 20,000 years BP), intensified mineral dust activity
significantly impacted the Earth’s climate system and aerosol dynamics. While increased emissions
from traditional dust sources are often cited as the primary cause of this intensification, direct
evidence linking specific source regions to observed dust patterns remains limited. Ice core
records from Greenland suggest an increase in East Asian dust storms. However, recent loess
sedimentary records from Europe reveal substantial dust accumulation, aligning closely with the
timing and intensity of the Greenland records.

Our study seeks to resolve long-standing uncertainties regarding the origins of European loess
and its potential connection to Greenland dust deposits. By analyzing geochemical data from 16
European loess profiles along a longitudinal transect from Western France to Ukraine, we
demonstrate that Europe was influenced by a remote dust source distinct from local deposits.
Notably, elemental signatures in different grain size fractions trace this source to North Africa.
Supporting this, atmospheric model simulations confirm an influx of African dust during the
coldest phases of the glacial period, underscoring its far-reaching impact on northern latitudes.

This research provides a groundbreaking perspective on the atmospheric dust cycle during the
Last Glacial Maximum, identifying—for the first time—a remote dust source active over Europe.
Moreover, the findings suggest that this African dust may have reached northern high latitudes,
including Greenland, as corroborated by Earth system model simulations. These results challenge
the prevailing assumption that East Asian deserts were the dominant contributors to glacial dust,
offering a fresh framework to reexamine aerosol-driven biogeochemical processes during this
period. This study advances our understanding of the dust cycle's complexity and its role in abrupt
climate shifts during the Last Glacial Maximum.
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