Millennial-scale temperature and hydroclimate variability over the past 150 ka in Turkey using a biomarker-multiproxy approach of Lake Van sediments
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Decadally-resolved lacustrine paleoclimate records from deep closed lakes can provide detailed insights into the mechanisms of past environmental changes in the continental interior. We retrieved a 220-m long sedimentary sequence from Lake Van (Turkey) covering 600,000 yrs of decadal to orbital-scale climate variability. Application of a suite of proxies (e.g., sediment color, TOC, pollen, elemental concentrations, and stable isotopes) has already revealed past variations in lake productivity, lake level, water mixing, chemistry and shoreline distance as well as vegetation changes in correspondence to millennial-scale hydroclimate variability in the Near East during the glacials and terminations. Several studies using biomarkers of Lake Van sediments for paleoenvironmental reconstructions gave first insights into modern processes as well as long-term paleoenvironmental changes. A high-resolution biomarker-based study, sufficient to resolve dynamics as consequence of internal-feedback mechanism in the Earth climate, is still lacking.
The excellent quality, age control and sensitivity of this sedimentary archive together with the wide range of classical proxy records available makes this site ideal to cross-validate MBT/CBT-based reconstructions of continental air temperature variability. CBT/MBT-based mean annual temperatures (MAT) are based on the assumption that brGDGTs are produced in soils and transfer functions to estimate past soil temperatures were established. Recently, examples of brGDGT production within the lake´s itself were reported and the use of MBT/CBT-paleothermometry is in debate. In this case, we complement our paleo-study with sediment trap and surface sediment samples are used to better understand modern GDGT production and transport.
Furthermore, we expect to archive a robust proxy evaluation and quantitative paleoenvironmental reconstruction by the simultaneous analysis of leaf wax hydrogen isotopic composition (δD). The hydrogen stable isotope compositions (δD) of the C29 n-alkane (n-C29), originating from epicuticular waxes of vascular plants, and of the long-chain ketones (C37 alkenones), synthesized by haptophyte algae, are promising tools for reconstructing changes in the source water due to variable precipitation/evaporation ratio. 

Next to brGDGTs and leaf wax deuterium isotopes, a suite of biomarker-based indexes are presented in order to get insights into past vegetation and algae communities. We focus here to present temperature and hydroclimate changes during several D-O events from MIS 3 and over the last two terminations at centennial resolution are estimated. 
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