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Verification of abrupt climate change in hothouse climate state from lacustrine
varve record
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Understanding climate variability and stability under extremely warm
greenhouse’ conditions in the past i1s essential for future climate predictions. This study examined
ultra-high-resolution (seasonal- to decadal-scale) climate variability from annually laminated
lacustrine deposits formed during the mid-Cretaceous in southeastern Mongolia. Inter-annual changes
in lake algal productivity and micro-scale stable isotope analysis reveal a pronounced solar
influence on decadal- to centennial-scale climatic variations. Ca/Ti ratios (proxy for
evaporation/precipitation changes) for a ~350-kyrs interval by using XRF core scanner further
indicate millennial-scale extreme drought events in inner-continental areas of mid-latitude
paleo-Asia. These findings point to a previously unidentified mode of millennial-scale abrupt
climate oscillations occurring under warmer ‘ greenhouse’ conditions, which were possibly linked to

oscillations in the strength of deep-water formation.
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