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 Quantifying changes in the hydrological cycle in tropical 
South America on glacial-interglacial timescales remains a 
significant challenge.  Sediment cores from the salt flats of 
the Alitplano provide strong, yet largely qualitative, evidence 
for abrupt shifts in the hydrological cycle during the last 
glacial period.    
 Here we reconstruct the original water isotopic 
composition of Salar de Uyuni, Bolivia (20S 68W, 3653 m) 
using two novel approaches: gypsum hydration water and 
halite fluid inclusions. The new record spans the last 170 ka 
at an average resolution of 2 ka, revealing significant orbital-
scale variability in δ18O, δD, δ17O (and derived parameters d-
excess and 17O-excess). The δ18O isotopic composition of the 
salar ranged from at least +4 to -8‰ with concurrent changes 
in δD that largely follow the local evaporative line.  Changes 
in d-excess (0 to -50‰) and 17O-excess (-10 to -70 per meg) 
indicate that these changes may be controlled by the 
connectivity of the salar with the larger system of (paleo) 
lakes in the Altiplano or changes in local relative humidity, or 
a combination of the two.!!

Additionally, we have developed and tested three new 
methods for measuring the δ18O and δD of halite fluid 
inclusions: thermal decrepitation in vacuum of large samples 
(~5 grams) followed by cryogenic trapping and syringe 
injections in to a cavity ring-down laser spectrometer 
(CRDS); thermal decrepitation of small samples (~200 
milligrams) under N2 followed by direct inlet of the water 
vapour into a CRDS; and mechanical crushing of similar 
small samples followed also by direct inlet.  Coupling these 
preliminary measurements of the included water in halite with 
gypsum hydration water measurements from coeval samples 
allows us to investigate the best methodology to recover the 
isotopic composition of the parent water. 

 


