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B : Speleothem oxygen isotope records, What they really record?

F %W"’E’ Oxygen Isotope composition from speleothems Is thought to be related to the oxygen

Isotope composition of the drip water at the time of their growth. Often, It Is assumed that drip water
oxygen Isotope composition reflects the Isotope composition of precipitation over the cave. So,
Speleothem oxygen isotope signals are interpreted as records of the variability of the oxygen isotope
pmposition of precipitation over time. However, speleothem records often do not replicate each
pther, even If their chronologies are excellent and cave conditions indicate lack of kinetic fractionation
off drip water in/the cave system. | present a case study from Postojna Cave (Slovenia) , where
dxygen Isotopes were measured In atmospheric precipitation, cave drip water and In a recent
speleothem. An Isotope model was developed to transfer the isotope composition of precipitation to
the cave. The model was adjusted with the cave drip water data, and results provide residence time
ofl the water In the aquifer, information on the period of Infiltration to that aquifer and minimum
estimates of transpiration of moisture over the cave. Despite the speleothem is laminated, the
\ Inae are not annual In nature. Age control I1s based on 14C dates that support that the sample
was active during the last 50 years and U-Th dates that provide growth ratenear the top of the
sa ple. The excellent correlation between modelled drip water over the last decades and our
spéleothem oxygen Isotope record provides an annually based chronology for the top of the
Sp eothem. The study confirms that the speleothem records the long-term variability of oxygen
iSOpe IN precipitation at this site, and that the signal Is not biased towards any particular season,
Instead|integrates the full annual signal of precipitation. This data Is essential to perform detailed
Interpretations (e.g., decadal) of the oxygen stable i1sotope record from this speleothem In the future.
Similar modelling studies performed In different locations may help to understandwhy records from
the $ame region or even the same cave have detalled variability (decadal to centennial) that Is often

not replicated.
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