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            Abstract
The Gulf Stream transports approximately 31â€‰Sv (1â€‰Svâ€‰=â€‰106â€‰m3â€‰s-1) of water1,2 and 1.3â€‰Ã—â€‰1015â€‰W of heat3 into the North Atlantic ocean. The possibility of abrupt changes in Gulf Stream heat transport is one of the key uncertainties in predictions of climate change for the coming centuries. Given the limited length of the instrumental record, our knowledge of Gulf Stream behaviour on long timescales must rely heavily on information from geologic archives. Here we use foraminifera from a suite of high-resolution sediment cores in the Florida Straits to show that the cross-current density gradient and vertical current shear of the Gulf Stream were systematically lower during the Little Ice Age (ad âˆ¼1200 to 1850). We also estimate that Little Ice Age volume transport was ten per cent weaker than todayâ€™s. The timing of reduced flow is consistent with temperature minima in several palaeoclimate records4,5,6,7,8,9, implying that diminished oceanic heat transport may have contributed to Little Ice Age cooling in the North Atlantic. The interval of low flow also coincides with anomalously high Gulf Stream surface salinity10, suggesting a tight linkage between the Atlantic Ocean circulation and hydrologic cycle during the past millennium.
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                    Figure 1: Bathymetric map of Florida Straits showing core locations (red circles).
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Figure 2: Foraminiferal Î´
18O
c data for Florida Straits cores.
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Figure 3: Transport reconstruction for the Florida Current.
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Figure 4: Comparison of Florida Current transport and surface water Î´
18O
w reconstructions.
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        Editorial Summary
A cold wind from the ocean
The Gulf Stream plays a key role in the climate system by importing vast quantities of heat and salt into the North Atlantic, and the possibility of changes in this flow is one of the main uncertainties hampering predictions of future climate change. Since instrumental records cover only the past 50 years, our knowledge of Gulf Stream behaviour on long timescales relies largely on geological records of past changes. Now an analysis of sediment cores from the Florida Straits, where the Gulf Stream enters the North Atlantic, has been used to reconstruct a record of the past 1,000 years. The results suggest that the Gulf Stream was weakened during the Little Ice Age (AD 1200â€“1850), a time of unusually cold conditions in the North Atlantic region, particularly Europe, implying that changes in Atlantic Ocean circulation had an impact on climate during historical times.
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