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Pliocene history of Mediterranean-Atlantic exchange
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Mediterranean Outflow Water (MOW) is a considerable source of heat and salt for today’s North Atlantic and
is considered to contribute to maintaining the Atlantic meridional overturning circulation (AMOC). There is ev-
idence that MOW intensity varied on glacial/interglacial and stadial/interstadial timescales in the past, and that
phases of MOW intensification potentially preconditioned thermohaline circulation for its interglacial mode in the
late Pleistocene. Until recently, however, efforts towards a better understanding of MOW behavior through time
and potential climatic feedback mechanisms between MOW, the African Monsoon, AMOC, and eustatic sea-level
fluctuations have been impeded by the limitation of available sample material largely to the uppermost Pleistocene
and Holocene. In 2011/12, IODP Expedition 339 drilled several sites in the Gulf of Cadiz and off the western
Iberian Margin, recovering a total of 4.5 km of Pliocene to Holocene contouritic deposits of MOW.

In this paper, we present new findings on early MOW history from IODP Sites U1387 and U1389, specifically its
onset after the Messinian Salinity Crisis and its behavior at the transition from the Pliocene warmhouse to Pleis-
tocene icehouse climate. New micropalaeontological and geochemical records suggest that IODP Site U1387 is
affected by Mediterranean water shortly after the opening of the Gibraltar Strait and before the onset of contourite
drift deposition, representing the first indications of Mediterranean-Atlantic exchange. At IODP Site U1389, a
substantially revised and refined age model for the time interval between 3.6 and 2.5 Myrs allows the evaluation
of long- and short-term trends in data from XRF core-scanning and stable isotope analyses, and their compari-
son to proxy records from the Mediterranean and North Atlantic. Cyclostratigraphic analysis of Zr/Al records and
grain-size data in well-recovered intervals suggest that the long-term strengthening of MOW at the onset of North-
ern Hemisphere Glaciation is underpinned by a strong precessional control on bottom current strength. Intensified
Mediterranean—Adtlantic exchange is further indicated by flat gradients of planktic 580 for the severe glacial Ma-
rine Isotope Stage (MIS) M2 and the initiation of the NHG (MIS G22, G14, G6—104). These periods correlate with
the occurrence of ice-rafted debris (IRD) at low latitudes and weakening of the Atlantic Meridional Overturning
Circulation (AMOC). Our results may thus suggest the development of a negative feedback between AMOC and
exchange rates at the Strait of Gibraltar in the latest Pliocene as it has been proposed for the late Quaternary.
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