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The timing of pedogenic carbonate formation is important for interpreting paleoclimate data 

gained through both traditional stable isotope ratios (13C and 18O) as well as the carbonate 

clumped isotope thermometer. Through studies of modern pedogenic carbonates, researchers have 

demonstrated that 18O values of soil carbonate reflect both temperature and soil water isotopic 

compositon1 and that clumped isotope temperatures reflect a warm-season bias2,3. The observed 

link between warm season temperatures and clumped isotope temperatures has been hypothesized 

to be the result of dry-down periods that cause super-saturation and carbonate formation. This 

formation mechanism may be, in theory, tested through routine sampling of soil water throughout 

dry-down periods. The isotopic composition of soil water, however, has not been used to verify 

this hypothesis in part because of the arduous and destructive nature of the soil sampling strategies 

that are used to get bulk soil water isotopic measurements. Recent work has shown that vapor 

permeable membrane tubing offers a reliable way to routinely extract soil water vapor from a soil 

profile4,5. This tubing has been used in conjunction with a Picarro water isotope analyzer in field 

settings to make more detailed measurements of 2H and 18O in soils. However, this setup is 

energetically and labor intensive.  

 

In this study, we test the use of 750 ml flasks in conjunction with a Valco valve manifold to store 

soil water vapor for up to one month as a way to eliminate the need for a Picarro analyzer in the 

field. Initial results from multi-hour and one-week long tests indicate reliable storage of the oxygen 

isotopic composition to within 0.75 ‰, and reliable storage of the hydrogen isotopic composition 

to within 1.5 ‰. These values overlap within the reported uncertainty of the membrane tubing 

sampling system reported by previous researchers (18O = 0.5 ‰ and 2H = 2.0 ‰)5. These early 

results indicate that this may be a promising storage device that could be used to increase the 

feasibility of high temporal soil water isotopic data sets. The addition of these datasets will not 

only contribute insights into soil hydrology, but will also allow researchers to more fully 

investigate the timing and style of pedogenic carbonate formation across a variety of environments.  
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