Climate change and sandy aeolian depositition during the Last Glacial Maximum and Late Glacial in northwest Europe with special reference to the Lutterzand type locality, eastern Netherlands
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Periglacial aeolian sand sheets and dunes of the last glacial cover extensive areas of northwest and central Europe. Four sedimentary facies have been identified that are related to fluvio-aeolian and cryogenic processes, moisture content of the depositional surface and surface morphology. Three phases of aeolian sand deposition have been distinguished. High-resolution dating using optically stimulated luminescence of the type locality Lutterzand in the eastern Netherlands has recently improved the age control. Phase I (c. 28-19 ka) with predominant fluvio-aeolian deposition was related to continuous permafrost conditions of the Last Glacial Maximum. The first climate warming and permafrost degradation occurred at circa 19-16 ka during the formation of the Beuningen Gravel Bed, an erosional unconformity and desert pavement. Phase II (c. 16-14 ka) represents a short period of coversand formation at the waning stage of the last glacial. The rapid climatic improvement at the start of the Lateglacial (c. 14.7 ka) resulted locally in a decreased aeolian accumulation rate and formation of the Lower Loamy Bed. Aeolian deposition came to a hold during the Allerød interstadial when the Usselo Soil developed. Phase III (c. 13-11 ka) with more localized deposition occurred in the Younger Dryas stadial probably related to opening of the vegetation cover. In contrast to the Pleniglacial-Lateglacial climatic warming, the Younger Dryas to Holocene transition is reflected by an immediate system response and cessation of aeolian deposition. It is shown that the aeolian phases not strictly coincide with glacial or stadial conditions. Climatic aridity, limited vegetation cover and delayed responses of the aeolian environment to climate and vegetation changes determine the duration of the aeolian phases.
	

