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Water oxygen isotope systematics
from source to stalagmites
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Stalagmite oxygen isotopic composition is a result of the
numerous potential isotopic fractionation processes between
the surface to the stalagmite. Some processes have been the
focus of significant research, such as the thin-film
hydrogeochmistry of dripwater on a stalagmite cap [1]. In
contrast, processes affecting infiltration water oxygen isotopic
composition from soil to cave have received little attention.

Here, we report on the first four years of experiments
undertaken in a semi-arid environment. In 2010, we deployed
the largest network of automated drip water loggers to
understand infiltration water discharge characteristics [2].
From 2011 to 2013, we used this network to undertake drip
water sampling, and used this data to constrain a model of the
systematics of drip water oxygen isotope composition. From
late 2013 we have commenced a series of artificial irrigation
experiments, to understand oxygen isotope systematics at the
scale of individual rainfall events.

Our experiments and models demonstrate that at our semi-
arid site, water oxygen isotopic composition is likely to be
fractionated at all stages of its movement from soil to cave,
with water exfiltrating into the cave not reflecting the isotopic
composition of surface precipitation. Moreover, our modelling
approach identifies and quantifies the extent of oxygen isotope
fractionation along the flow pathway, and permits the
calibration of stalagmite oxygen isotope records from semi-
arid regions.
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