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The Pleistocene Labrador Sea, northwest North Atlantic (IODP Sites 1302/03, 1305 and ODP Site 646) with highlights on warm interglacials
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Sites cored during expeditions 105 and 303 off southern Greenland (IODP 1305, ODP 646) and eastern Canada (IODP 1302/1303) are ideally located for documenting the climatic and glacial history of adjacent lands in addition of providing information on thermohaline conditions in the northwest North Atlantic, notably with regard to convection in the Labrador Sea. Multiproxy studies (stable isotopes, pollen, dinocysts, clay minerals, radiogenic isotopes, U-series) in Pleistocene sequences at Sites 646 and 1305 show that different conditions prevailed during each interglacial with respect to sea-surface conditions, deep-current, and/or terrestrial vegetation on adjacent lands. For example, clay mineral assemblages and Nd isotopes indicate that sedimentary supplies during the recent interglacials (marine isotope stages (MIS) 1, 5e, 7 and 9, notably) were very different than those of previous interglacial stages, which were characterized by a sedimentary source not yet identified, possibly related to soils developed over volcanic rocks from a largely deglaciated Eastern Greenland. Pollen analyses also suggest that dense vegetation with distinct characteristics developed over Greenland during some interglacials of the mid-Pleistocene when the Greenland ice sheet volume was significantly reduced. In particular, rich pollen assemblages dominated by spruce are recovered in sediments of MIS 11, which suggest the development of boreal forest vegetation on southern Greenland, then ice-free. In addition to analyses of long time series, special attention was paid to the last interglacial (MIS 5e) at Sites 1302/1303 and 1305, during which particular high sea-surface temperatures were recorded (up to 5° C warmer than present) in spite of the absence of Labrador Sea water formation. In addition, sedimentation rates during during MIS 5e and 11, when compared to those of MIS 1, as well as the corresponding isotopic composition of planktic and benthic foraminifers, lead to even question the contribution of Denmark Strait Overflow Water (DSOW) during these interglacials. The modern Atlantic meridional overturning, characterized by Labrador Sea Water formation, due to winter cooling and convection in this basin, and by intense DSOW formation, seems mostly exclusive to the present interglacial. 

