Application of XRF core scanning to infer rapid oceanographic and atmospheric changes at the Plio-Pleistocene boundary in the Equatorial Pacific Ocean
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        ODP Site 1240 (drilled in the Panama Basin during ODP Leg 202) has been studied to explore marine-atmosphere interactions in the eastern equatorial Pacific. This site is located beneath an area of high biological productivity supplied by the divergence-driven upwelling associated with the regional trade-wind system. Terrigenous components at this site are the result of the eolian transport of dust originating from the Atacama Desert. Preliminary onboard results documented the occurrence of severe changes in the mode of operation of the upwelling cell over the late Pliocene-early Pleistocene. In view of the relatively high sedimentation rates for that interval (~15 cm/kyr), this sediment sequence represents an excellent opportunity to explore the reorganisation of the marine-atmospheric system at millennial-centennial time scales. 

        We present here high resolution geochemical records (every 2 cm) estimated by means of the XRF Core Scanner from the University of Bremen along 100 meters of marine sediments covering the time interval ~1.4-2.2 Ma. These geochemical measurements include semi-quantitative records of K, Ca, Ti, Mn, Fe, Cu and Sr. Additionally, in order to calibrate the intensity data provided by the Scanner and also to obtain a broader set of elements, 31 samples were analysed by the ICP-OES. Comparison between the Scanner and ICP results yield correlation coefficients of over 0.8 for most of the elements and of over 0.9 for some element, such as Ca. 

        The obtained results show coherent oscillations with those observed in the physical properties records previously measured on board (magnetic susceptibility, lightness and colour reflectance). These results indicate the occurrence of prominent and persistent changes in the eolian transport pattern that preceded the two major changes in the composition of the biogenic components. Nevertheless, the most important change in the behaviour of the eolian transport seems to have occurred, broadly, at the time of the Pliocene-Pleistocene boundary when no relevant changes in the biogenic components appear to have occurred. Detailed paleoclimatic interpretations await an accurate chronostratigraphy for the studied interval. However, these early results indicate the exciting of this material.

