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object interface (two wavelengths for thickness measurement), and is then selected by the 

confocal configuration. The system is passive (no moving part) and does not generate any 

significant heat as light is transported from the generator through an optical fiber. The measuring 

device can be powered by 12V rechargeable batteries, and can then be used in caves with no 

access to the electrical network. 

Preliminary laboratory tests performed on natural limestone surfaces, gave a range of measurable 

thicknesses from 25 to 220 μm (thickness sensor range begin at 15 μm; uncertainties of <±0.3 

μm). Water film thickness measurements were then conducted in various french caves (Orgnac, 

Beideilhac, Gargas, Niaux...). The in-situ thickness measurements on vertical cave walls give a 

common value of 30-50 µm associated with a good stability in time. Visual contrasts on painted 

walls are consistent with the presence/absence of measurable thin water films (Gargas cave). 

Thicker films 80-100 µm are measured on active speleothems. In the latter case, we were able to 

observe short time dynamic variations on the film thickness due to water flows on walls and 

calcite. 
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Paleoclimate studies for long-term records are often obtained from speleothems fed with very 

slow drips that have a diffusional flow and consequently a limited amount of water available for 

monitoring studies. Using a HOBO U24-001 data logger, we have implemented a methodology 

for measuring electrical conductivity (EC) in drip water samples with volume <2 ml. After applying 

a filter, we provide daily resolution drip water EC data during the period 2019-2020 in a 60 m deep 

hall within the cave Stara Jametina (Croatia). EC data was calibrated with data obtained from 

aggregated samples measured monthly using a Myron L Ultrameter 6P that is calibrated with 

standard solution prior to every use. Both datasets show same variability, allowing us to correct 

the continuous dataset and obtain accurate daily values of drip water EC and to record high-

frequency events that were not observed during monthly monitoring campaigns. 

The cave of Stara Jametina is characterized by Mediterranean climate (Csa) with dry and hot 

summers. Here, the mean annual temperature recorded during the 2019-2020 period was 14.7 

°C, while the mean annual amount of precipitation was 1050 mm. Together with EC 

measurements, temperature, drip rate, concentration of cave air CO2 and drip water 

hydrochemistry were monitored. Results show that Ca2+ and dissolved inorganic carbon are 

major chemical species affecting EC of drip water. The outstanding seasonal variability of drip 

water hydrochemistry is the result of prior calcite precipitation (PCP), a process driven by 



 
 

79 

enhanced cave ventilation. PCP occurs mostly during the “winter season”, when cave air 

temperature is higher than the external temperature, resulting in low values of cave air CO2 

concentration. Furthermore, saturation index in relation to calcite and the Mg/Ca ratio of the drip 

waters are highly dependent of the ventilation mode of the cave, favouring seasonal variability of 

calcite precipitation. 

The hydrochemistry shows that drip water is mostly controlled by well mixed vadose water, 

although the high-resolution EC record shows the existence of rare high-frequency events with 

no clear connection to any of the parameters measured. Those occasional events represent only 

1% of the studied period and could be attributed to occasional preferential water flows. Due to 

their short duration, these events are unlikely to leave a significant fingerprint in the speleothem 

record. Thus, the studied speleothem is potentially a very good archive of long-term paleoclimate 

in the region with an outstanding seasonal character on the calcite precipitation that could result 

in annual laminations. 
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This study analyzes the influences of δ13C in active speleothem (abbreviation: AS) from cave 

environment, dripping rate, growth rate and the carbon sources basing on the monitoring data 


