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Temperature, precipitation and wind intensity of South America respond to the air-pressure gradient between polar and subtropical latitudes as well as to sea-surface temperatures of adjacent oceans, the extent of sea-ice and continental ice masses and to the pathway of the Southern Hemispheric Westerlies (SHW). The resulting variations of the regional hydrological balance are recorded in sediments of closed lakes, like e.g. Laguna Azul.



Pollen analysis from two marine cores (NGHP-01-16A and NGHP-01-19B2) collected off shore of Godavari and Mahanadi basins, both located in the Core Monsoon Zone, reveal changes in Indian summer monsoon variability and intensity during three contrasting climatic periods: the Holocene, the Heinrich Stadial (HS) 2 and the Marine Isotopic Stage (MIS) 5/4 during the ice sheet growth transition. The Holocene record reveals two long climate trends on which rapid shifts of Indian monsoon are superimposed. During the first part of the Holocene between 11,300 and 4,200 cal years BP, the extension of moist ecological communities reflects high monsoon rainfall which contrasts with the second phase of the Holocene, from 4,200 cal years BP to the present, marked by the development of drier vegetation. The historical period in India is characterized by an alternation of strong and weak monsoon centennial phases synchronous with the Medieval Climate Anomaly and the Little Ice Age, respectively. During the HS 2, vegetation was dominated by grassland and dry vegetation indicating a pronounced aridity as the result of a weak Indian summer monsoon whereas the MIS 5/4 glaciation was characterized by a weaker reduction of the Indian summer monsoon and a decrease of seasonal contrast as recorded by the expansion of dry vegetation and the development of Artemisia, respectively. Our results support model predictions suggesting that insolation changes control Indian monsoon long trend variability, but not its intensity, distribution or rapid climate variations. The long and short-term Indian monsoon intensity is modulated by atmospheric teleconnections involving several feedback mechanisms such as snow cover in the Himalaya, iceberg discharges in the North Atlantic Ocean, and SSTgradient in the Indian Ocean and at interhemispheric scale.



Multiproxy investigations of Holocene sediments from Laguna Azul at 52°S in Argentinean Patagonia document a superior climatic control. Position and strength of SHW control the semiarid conditions in southeastern Patagonia and overprint the ontogeny of this lacustrine system. SHW influence local evaporation, precipitation and insolation with impacts on the type of water-column stratification and lake-level fluctuations. Both lead to internal feedbacks on wave erosion along the lakeshore, algal communities and trophic conditions as well as authigenic mineral formation. Based on multiproxy analyses (sedimentology, geochemistry, stable isotopes, pollen, diatoms), we present a detailed radiocarbon-dated environmental reconstruction documenting a millennial-scale hydrological variability for the Holocene. According to this multiproxy dataset, lake internal and external processes characterize hydrological fluctuations. These include influences of the shrinking and expanding littoral zone as well as changes in lacustrine productivity, salinity and patterns of water circulation. Driest conditions of the record correspond to high wind speeds and a low lake level related to higher salinity that caused an ectogenic meromixis in the lake’s water body. Together with anoxic conditions in the hypolimnion, methanogenesis and high salinity were recognized for the early Holocene between 10,300 and 8,500 cal. BP. We relate this period to highest SHW intensities occurring at the latitude of Laguna Azul (52°S). Only during the past two centuries human impact obscured the climatic signal, as evidenced by eutrophication, increased precipitation of authigenic calcite and spreading of neophytic species like Rumex.
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