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Abstract: Records of past precipitation response in the American Southwest, including 
California, to warmings and coolings of the 20,000 years are important as baseline values for 
how precipitation patterns and source in this drought-prone region will change with future 
warming. Precisely dated records of the geochemical signatures of stalagmites from several 
central Sierra Nevada caves document changes in precipitation source and amount 
contemporaneously with major climate changes in Greenland at this time. Cool periods were 
overall wetter and fossil drip-water trapped in the stalagmites indicate a dominance of North 
Pacific-sourced storms and higher rainfall amount. Conversely, past warmer periods were drier 
and the fossil drip water compositions are consistent with the modern local meteoric water line.  
Past warm times were likely associated with a seasonal shift in rainfall and a greater 
contribution of yearly rainfall from atmospheric river events. Estimated paleo-temperatures in 
the central Sierran caves were 3.6°C cooler during the last ice age than the modern mean 
annual temperature. 

Paleoclimate model-data comparisons for key intervals further indicate changing climate 
dynamics governing precipitation in California in response to past abrupt warmings and 
coolings. Climate simulations suggest that North Pacific winter storm tracks were likely more 
intense during past cool periods and a weakened storm track during warmer intervals. The 
integrated speleothem proxy records and proxy-model comparisons suggest the hydrological 
response in California is likely reduced winter precipitation and a shift to a subtropical moisture 
source with global warming, with clear implications for the future. 
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