Fig. 3.6. Millenial variability during the Last Glacial period (15 to 60 ka BP). Ocean sediment time scales (calendar ka) are derived from AMS 14C dating and correlation with the GISP-2 (18O record. Timing of the large meltwater Heinrich events is indicated by the labels H2 to H5, while the vertical grey lines mark the initiation of each subsequent warming in the North Atlantic system. A. GISP ice (18O record, a proxy for air temperature over Greenland (Grootes and Stuiver 1997). B. North Atlantic SST record from SO82-5 (°31°W) (van Krevelt et al. 2000), derived from planktonic foraminiferal counts by the SIMMAX modern analog method (Pflaumann et al. 1996). C. (18O  of planktic Foraminifera from IMAGES core MD95-2042 (37°48’N 10°10’W 3100 m depth ) along the Iberian margin (Shackleton et al. 2000). The corresponding surface water temperature changes are plotted relative to the left axis. Signals B and C record the North-South oscillations of the surface hydrological system (in particular the polar front) D. (13C (7 pt Gaussian smoothing) of the benthic Foraminifera (C. wuellerstorfi) from the same core, a proxy for deep water ventilation (Shackleton et al. 2000). This signal reproduces, with more noise, the (18O of the planktonic Foraminifera, thus linking deepwater ventilation and surface hydrology in the North Atlantic. E. (18O of the benthic Foraminifera in the same core (Shackleton et al. 2000), which tracks the temperature and salinity changes of deep water at the core location. F. speleotheme (18O record from Hulu Cave (East China, 32°N), a proxy for the relative proportion of precipitation derived from winter vs. summer monsoon (Wang et al. 2001). The record is dated by 234U/230Th disequilibrium directly in calendar years. G. Byrd ice core (18O, a proxy for air temperature over West Antarctica (Blunier et al. 1998, Blunier and Brook 2001),placed in the GISP-2 time cale by correlation of the CH4 records. The good analogy between the Chinese monsoon record F and the North Atlantic records A to C supports the idea of a general northern hemisphere reaction to the events occuring around North Atlantic. The so-called North/South <anti-phasing> of the climatic response during the main Heinrich events, which is apparent between the Greenland and Antarctic ice records A and G is also well apparent within Atlantic core MD95-2042 between the planktic C and benthic E (18O signals. The strong analogy between records E and G suggests a common causal relationship for the deep ocean and Antarctic records, linked to oscillations of the THC (see sections 2.1 and 2.2) and initiated, about 1 ka before, by the changes in North Atlantic surface hydrology (records A to C).

